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New Data Acquisition Products 

A/D CONVERTERS 


HI1166 

8-BIT, 250MSPS A/D CONVERTER 


•INL. 

. ±0.5 LSB 

• DNL. 

. ±0.5 LSB 

• POWER CONSUMPTION. 

.1.4W 

• SINAD (60MHz). 

• ECL LOGIC COMPATIBLE 

.37dB 

HI1176 


8-BIT VIDEO A/D CONVERTER 



SAMPLING RATE.20MSPS 

INL.±1.3 LSB 

DNL.±0.5 LSB 

POWER CONSUMPTION...GOmW 

SINAD (3.85MHz).43dB 


• TTL LOGIC COMPATIBLE 

• INTERNAL SYNC CLAMP 

• VOLTAGE REFERENCE 


• INL.±0.7 LSB 

• DNL.±0.5 LSB 

• POWER CONSUMPTION.2.8W 

• SINAD (100MHz).37dB 


• ECL LOGIC COMPATIBLE 


• INL.±0.5 LSB 

• DNL.±0.5 LSB 

• SINAD (32MHz).40dB 

• POWER CONSUMPTION.870mW 


• ECL LOGIC COMPATIBLE 


• SAMPLE RATE.3MSPS 

. INL.±0.7 LSB 

. DNL.±0.5 LSB 

• POWER CONSUMPTION .1.8W 


• INTERNAL SAMPLE AND HOLD AND REFERENCE 


HI1175 

8-BIT VIDEO A/D CONVERTER 


SAMPLING RATE.20MSPS 

INL.±1.3 LSB 

DNL.±0.5 LSB 

POWER CONSUMPTION.60mW 

SINAD (3.85MHz).43dB 


• TTL LOGIC COMPATIBLE 

• VOLTAGE REFERENCE 


HI1179 

8-BIT 35MSPS A/D CONVERTER 


•INL .±1.3 LSB-1.0 LSB 

• DNL.±0.5 LSB 

• SINAD (5MHz).45dB 

• POWER CONSUMPTION.HOmW 

• INTERNAL SYNC CLAMP 

• VOLTAGE REFERENCE 

• TTL LOGIC COMPATIBLE 


•INL .±0.5 LSB 

•DNL ..±0.5 LSB 

• SINAD (19MHz).40dB 

• POWER CONSUMPTION. 580mW 


• ECL LOGIC COMPATIBLE 


•INL .±1.5 LSB 

• DNL.±1.0 LSB 

• SINAD (10MHz).51dB 

• POWER CONSUMPTION. 600mW 


• TTL LOGIC COMPATIBLE 


• CONVERSION TIME.10ns 

• INL.±2.0 LSB 

• DNL.±2.0 LSB 


• SINGLE SUPPLY +5V 

• LOW COST 


HI1276 

■ 

HI1386 

8-BIT, 500MSPS AID CONVERTER 

1 

8-BfT, 75MSPS A/D CONVERTER 


HI1396 

■ 

HI5702 

8-BIT, 125MSPS A/D CONVERTER 

1 

10-BIT 40MSPS A/D CONVERTER 


HI5800 

1 

HI5810 

12-BIT 3MSPS SAMPLING A/D CONVERTER 

1 

12-BIT, 40mW SAMPLING A/D CONVERTER 





























































New Data Acquisition Products (Continued) 


A/D CONVERTERS 


HI5812 

12-BIT, 20ns A/D CONVERTER 



HI5813 

12-BIT, 3.3V SAMPLING AID CONVERTER 


CONVERSION TIME.20ns • CONVERSION TIME.25ns 

INL.±1 LSB • INL.±2.5 LSB 

DNL.±1 LSB • DNL.±2.0 LSB 

SINGLE SUPPLY+5V • POWER CONSUMPTION.3.3mW 

LOW COST • LOW COST 


H17190 

24-BIT SIGMA-DELTA AID CONVERTER 


• THROUGHPUT. 2kHz-10Hz 

• INL.0.0007% FSR 

• POWER CONSUMPTION.lOmW 

• INTERNAL PGIA, -120dB 60/50Hz LINE NOISE 
REJECTION 

• 20 LEAD DIP AND SOIC PACKAGES 

• SERIAL BUS INTERFACE, SPI™, QSPI™, 
MICROWIRE™ COMPATIBLE 

SPI™, QSPI™ are trademarks of National Semiconductor 
Microwire™ is a trademark of Motorola 


D/A CONVERTERS 

HI1171 

8-BIT 40MSPS VIDEO D/A CONVERTER 

• THROUGHPUT.40MHz 

• INL.±1.0 LSB 

• DNL.±0.5 LSB 

• POWER CONSUMPTION.80mW 

• TTL COMPATIBLE INPUTS 


HI20201 

10-BIT 160MSPS D/A CONVERTER 


HI20203 

8-BIT 160MSPS D/A CONVERTER 


• THROUGHPUT.160MHz • THROUGHPUT.160MHz 

•INL .±1.0 LSB • INL.±1.0 LSB 

• DNL...±0.5 LSB • DNL.±0.5 LSB 

• POWER CONSUMPTION.420mW • POWER CONSUMPTION. 420mW 

• ECL COMPATIBLE INPUTS • ECL COMPATIBLE INPUTS 































New Data Acquisition Products (Continued) 

INTERFACE 




HIN230, HIN241 

RS-232, +5.0V TRANSCEIVERS 


HARRIS 

PART 

NUMBER 


POWER 

SUPPLY 


NO. OF 
RS-232 
DRIVERS 


NO. OF NO. OF 

RS-232 EXTERNAL IpF 

RECEIVERS CAPACITORS 


0 



SHUTDOWN 

THREE- 

STATE 

NO. OF 
PINS/ 
PACKAGE 

YES 

NO 

20 

NO 

NO 

16 

NO 

NO 

16 

NO 

NO 

16 

YES 

YES 

24 

NO 

NO 

24 

NO 

NO 

24 

NO 

YES 

24 

YES 

YES 

44 

YES 

YES 

_ * _i 



I 


DG406, DG407 

16 CH/8 CH DIFFERENTIAL MULTIPLEXERS 


II 


DG408, DG409 

8 CH/4 CH DIFFERENTIAL MULTIPLEXERS 


I 


• ON-RESISTANCE.1000 • ON-RESISTANCE.100Q 

• FAST SWITCHING • FAST SWITCHING 

- TRANSITION. 300ns - TRANSITION. 250ns 

- OFF.150ns - OFF.150ns 

• LOW POWER.<38mW • LOW POWER.<38mW 

• UPGRADE FOR DG506A, DG507A • UPGRADE FOR DG508A, DG509A 


DG458, DG459 

FAULT PROTECTED MULTIPLEXERS 

• ANALOG RANGE.±10V 

• ON-RESISTANCE.1.5KO 

• OVER VOLTAGE PROTECTION.UP TO ±35V 

• TTL AND CMOS COMPATIBLE INPUTS 

• PINOUT COMPATIBLE WITH DG508A/DG509A 


iii 




























































































New Data Acquisition Products (Continued) 


I 




SWITCHES 


DG401, DG403, DG405 
HIGH SPEED DUAL SWITCHES 





DG411, DG412, DG413 
PRECISION QUAD SPST SWITCHES 


i 


ON-RESISTANCE 


45Q • ON-RESISTANCE.350 


• FAST SWITCHING • FAST SWITCHING 

- ON.150ns - ON.175ns 

-OFF .60ns -OFF .145ns 

• ULTRA LOW POWER.<35|iW • ULTRA LOW POWER.<35^W 

• PDIP AND SOIC PACKAGES • SINGLE SUPPLY CAPABILITY 


DG441, DG442 


DG444, DG445 

QUAD SPST SWITCHES 


LOW COST QUAD SPST SWITCHES 




• ON-RESISTANCE.850 

• FAST SWITCHING 

- ON.250ns 

- OFF (DG441). 120ns 

• LOW POWER.<1.6mW 

• INTERNAL VOLTAGE REFERENCE 

• UPGRADE FOR DG201 A, DG202 


• ON-RESISTANCE.850 

• FAST SWITCHING 

- ON. 250ns 

- OFF (DG444). 120ns 

• ULTRA LOW POWER.<35nW 

• UPGRADE FOR DG211, DG212 


I 


HFA5251, HFA5253 
HIGH SPEED ATE PIN DRIVERS 


HIGH ECL DATA RATE. 800MHz 

IVp.p RISE/FALL TIME.500ns 

PRECISE LOAD.500 

OUTPUT SWING (HFA5253).-3V TO +8V 

HIGH IMPEDANCE THREE-STATE OUTPUT CONTROL 
SLEW RATE CONTROL (HFA5253) 

IDEAL FOR HIGH SPEED DIGITAL TESTERS 
SOIC AND DIE 


I 


CRYSTAL OSCILLATOR 


HA7210 

LOW POWER OSCILLATOR 


• OPERATING FREQUENCY RANGE ... 10kHz to 10MHz 

• LOW SUPPLY CURRENT.5tiA at 32kHz 

• LOW SUPPLY CURRENT.130nA at 1MHz 

• 2.0V dc TO 7.0V dc OPERATION 

• ONLY REQUIRES AN EXTERNAL CRYSTAL FOR 
OPERATION 




SAMPLE/HOLD 


HA5351, HA5352 

FAST ACQUISITION SAMPLE/HOLD 

• FAST ACQUISITION TO 0.01%.70ns 

• LOW OFFSET ERROR.2mV 

• LOW PEDESTAL ERROR.8mV 

• LOW DROOP RATE. 2\x\r/[is 

• WIDE UNITY GAIN BANDWIDTH.40MHz 

• LOW THD (HOLD MODE).-72dBc 

• LOW POWER DISSIPATION.220mW 

• SINGLE (HA5351). DUAL (HA5352) 


iv 













































New High Speed Linear Products 

VIDEO OP AMPS AND BUFFERS 


HFA1105 

LOW POWER VIDEO OP AMP 


-3dB BANDWIDTH (A v = +2). 350MHz 

HIGH SLEW RATE.lOOOV/ns 

GAIN FLATNESS TO 50MHz.±0.04dB 

FAST SETTLING TIME (0.1%).15ns 

DIFFERENTIAL GAIN/PHASE .. .0.02%/0.02 DEGREES 

LOW SUPPLY CURRENT.6mA 

8 LEAD PDIP AND SOIC 


HFA1106 

VIDEO OP AMP WITH COMPENSATION 


WIDE -3dB BANDWIDTH.315MHz 

HIGH SLEW RATE.700V/^S 

DIFFERENTIAL GAIN/PHASE ... 0.02%/0.05 DEGREES 

LOW SUPPLY CURRENT.6mA 

COMPENSATION PIN FOR BANDWIDTH LIMITING 
8 LEAD PDIP AND SOIC 


HFA1113 


HFA1114 

PROG. GAIN VIDEO BUFFER WITH OUTPUT LIMITING 

1 

CABLE DRIVING BUFFER WITH SUMMING NODE 


• WIDE -3dB BANDWIDTH. 850MHz • WIDE-3dB BANDWIDTH.B50MHz 


• HIGH SLEW RATE. 2400V4is 

• DIFFERENTIAL GAIN/PHASE_0.02%/0.04 DEGREES 

• USER PROGRAMMABLE GAIN OF +2. ±1 

• USER PROGRAMMABLE OUTPUT LIMITING 

• 8 LEAD PDIP AND SOIC 


• HIGH SLEW RATE.2400V/ns 

• DIFFERENTIAL GAIN/PHASE ... 0.02%/0.04 DEGREES 

• USER PROGRAMMABLE GAIN (+2. ±1) 

• SUMMING NODE PINOUT ENABLES TAILORING OF 
SYSTEM RESPONSE FOR CABLE LENGTH 

• 8 LEAD PDIP AND SOIC 


HFA1115 

LOW POWER PROGRAMMABLE GAIN VIDEO BUFFER 


WIDE -3dB BANDWIDTH. 225MHz 

HIGH SLEW RATE.HOOVES 

DIFFERENTIAL GAIN/PHASE_0.02%/0.03 DEGREES 

USER PROGRAMMABLE GAIN (+2, ±1) 

USER PROGRAMMABLE OUTPUT LIMITING 

LOW SUPPLY CURRENT.7mA 

■ 8 LEAD PDIP AND SOIC 


HFA1135 

VIDEO OP AMP WITH OUTPUT LIMITING 


WIDE *3dB BANDWIDTH.360MHz 

HIGH SLEW RATE.1200V/ns 

FAST SETTLING TIME (0.1%).15ns 

DIFFERENTIAL GAIN/PHASE ... 0.02%/0.04 DEGREES 

LOW SUPPLY CURRENT.7mA 

USER PROGRAMMABLE OUTPUT LIMITING 

FAST OVERDRIVE RECOVERY.<1ns 

8 LEAD PDIP AND SOIC 


HFA1145 

LOW POWER VIDEO OP AMP WITH DISABLE 


-3dB BANDWIDTH (A v = +2). 350MHz 

HIGH SLEW RATE. 1000V/ns 

DIFFERENTIAL GAIN/PHASE... .0.02%/0.02 DEGREES 

GAIN FLATNESS TO 50MHz.±0.04dB 

LOW SUPPLY CURRENT.6mA 

OUTPUT ENABLE/DISABLE (T 0N /T 0 ff = 180ns/35ns) 

8 LEAD PDIP AND SOIC 


HFA1205 

DUAL LOW POWER VIDEO OP AMP 


-3dB BANDWIDTH (A v = +2).400MHz 

HIGH SLEW RATE.1275V^S 

DIFFERENTIAL GAIN/PHASE ... 0.03%/0.03 DEGREES 

LOW SUPPLY CURRENT.6mA/OP AMP 

GAIN FLATNESS TO 50MHz.±0.03dB 

8 LEAD PDIP AND SOIC 
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New High Speed Linear Products (Continued) 

VIDEO OP AMPS AND BUFFERS 


HFA1212 

DUAL PROGRAMMABLE GAIN VIDEO BUFFER 


• -3dB BANDWIDTH (A v = +2). 340MHz 

• HIGH SLEW RATE...HOOVES 

• DIFFERENTIAL GAIN/PHASE... .0.02%/0.03 DEGREES 

• USER PROGRAMMABLE GAIN (+2, ±1) 

• LOW SUPPLY CURRENT.6mA/OP AMP 

• 8 LEAD PDIP AND SOIC 


1 


HFA1405 

QUAD LOW POWER VIDEO OP AMP 


• -3dB BANDWIDTH (A v = +2). 550MHz 

• HIGH SLEW RATE.HOOVES 

• DIFFERENTIAL GAIN/PHASE.. . .0.02%/0.03 DEGREES 

• GAIN FLATNESS TO 50MHz.±0.03dB 

• LOW SUPPLY CURRENT.6mA/OP AMP 

• 14 LEAD SOIC 


1 


E 


HA5013 

TRIPLE 125MHz VIDEO OP AMP 




• WIDE-3dB BANDWIDTH.125MHz 

• HIGH SLEW RATE. 475V/HS 

• DIFFERENTIAL GAIN/PHASE. . . .0.03%/0.03 DEGREES 

• HIGH ESD PROTECTION.4000V 

• LOW SUPPLY CURRENT.7.5mA/OP AMP 

• 14 LEAD PDIP AND SOIC 


I 


HA5023 

DUAL 125MHz VIDEO OP AMP 


• WIDE-3dB BANDWIDTH.125MHz 

• HIGH SLEW RATE. 475V/jis 

• DIFFERENTIAL GAIN/PHASE... .0.03%/0.03 DEGREES 

• HIGH ESD PROTECTION.4000V 

• LOW SUPPLY CURRENT.7.5mA/OP AMP 

• 8 LEAD PDIP AND SOIC 


HFA1245 

DUAL LOW POWER VIDEO AMP WITH DISABLE 


*3dB BANDWIDTH (A v = +2).530MHz 

HIGH SLEW RATE.1050V/|is 

DIFFERENTIAL GAIN/PHASE ... 0.02%/0.03 DEGREES 

GAIN FLATNESS TO 50MHz.±0.1 IdB 

LOW SUPPLY CURRENT.6mA/OP AMP 

OUTPUT ENABLE/DISABLE (T 0f /T 0 FF = 160ns/20ns) 

14 LEAD PDIP AND SOIC 


HFA1412 

QUAD PROGRAMMABLE GAIN VIDEO BUFFER 


*3dB BANDWIDTH (A v = +2).340MHz 

HIGH SLEW RATE.HOOVES 

DIFFERENTIAL GAIN/PHASE ... 0.02%/0.03 DEGREES 
USER PROGRAMMABLE GAIN (+2. ±1) 

LOW SUPPLY CURRENT.6mA/OP AMP 

14 LEAD PDIP AND SOIC 


HA5022 

DUAL 125MHz VIDEO AMP WITH DISABLE 


WIDE -3dB BANDWIDTH.125MHz 

HIGH SLEW RATE.475|xV/ns 

DIFFERENTIAL GAIN/PHASE ... 0.03%/0.03 DEGREES 

HIGH ESD PROTECTION. 4000V 

LOW SUPPLY CURRENT.7.5mA/OP AMP 

INDIVIDUAL OUTPUT DISABLE/ENABLE 
16 LEAD PDIP AND SOIC 


i 


n 


i 


i 


HA5024 

QUAD 125MHz VIDEO OP AMP WITH DISABLE 


WIDE -3dB BANDWIDTH.125MHz 

HIGH SLEW RATE.475V/ns 

DIFFERENTIAL GAIN/PHASE ... 0.03%/0.03 DEGREES 

HIGH ESD PROTECTION. 4000V 

LOW SUPPLY CURRENT.7.5mA/OP AMP 

INDIVIDUAL OUTPUT DISABLE/ENABLE 
20 LEAD PDIP AND SOIC 


I 


HA5025 

QUAD 125MHz VIDEO OP AMP 

• WIDE -3dB BANDWIDTH.125MHz 

• HIGH SLEW RATE. 475V/ns 

• DIFFERENTIAL GAIN/PHASE ... 0.03%/0.03 DEGREES 

• HIGH ESD PROTECTION.4000V 

• LOW SUPPLY CURRENT.7.5mA/OP AMP 

• 14 LEAD PDIP AND SOIC 


vl 


























































New High Speed Linear Products (Continued) 
WIRELESS COMMUNICATIONS 


n 


HFA3101 

GILBERT CELL TRANSISTOR ARRA' 


El 


HFA3102 

DUAL DIFFERENTIAL AMPLIFIER 


1 


• NPN TRANSISTOR ARRAY CONFIGURED AS A • HIGH GAIN BANDWIDTH PRODUCT.10GHz 


GILBERT CELL 

• HIGH GAIN BANDWIDTH PRODUCT.10GHz 

• HIGH POWER GAIN BW PRODUCT.5GHz 

• CURRENT GAIN (h FE ).70 

• LOW COLLECTOR LEAKAGE CURRENT.<0.01 nA 

• PIN COMPATIBLE TO UPA101 

• 8 LEAD SOIC 


• HIGH POWER GAIN BW PRODUCT.5GHz 

• HIGH CURRENT GAIN (h FE ).70 

• LOW NOISE FIGURE.3.5dB 

• PIN COMPATIBLE TO UPA102G 

• 14 LEAD SOIC 


HFA3600 

LOW NOISE AMPLIFIER/MIXER 

• LOW NOISE FIGURE 

- LNA.2.3dB AT 900MHz 

- MIXER.12.1dB AT 900MHz 

- LNA + MIXER.3.97dB AT 900MHz 

• HIGH POWER GAIN 

- LNA.12.8dB AT 900MHz 

- MIXER.7.0dB AT 900MHz 

- LNA + MIXER.19.8dB AT 900MHz 

• HIGH INTERCEPT 

- LNA.+12.8dBm AT OUTPUT 

- MIXER.+3.2dBm AT OUTPUT 

- LNA + MIXER.-16.7dBm AT INPUT 

• 14 LEAD SOIC 


New Intelligent Power Products 


FET DRIVERS 


1 


HIP4080/A, HIP4081/A 
80V FULL BRIDGE FET DRIVERS 


80V dc FULL BRIDGE DRIVER 

CHARGE PUMP FOR STARTUP/DC OPERATION 

GATE DRIVE.2.5A 

1MHz PWM FREQUENCY 

T n . T F AT lOQOpF.10ns 

SHOOT-THROUGH PROTECTION 
USER PROGRAMMABLE DEAD TIME 

LOW PROPAGATION DELAYS.70ns 

HIP4080A/81A WITH UNDER VOLTAGE PROTECTION 


I 


HIP4082 

80V FULL BRIDGE FET DRIVER 


• INDEPENDENTLY DRIVES 4 N-CHANNEL FET IN HALF 
BRIDGE OR FULL BRIDGE CONFIGURATIONS 

• BOOTSTRAP SUPPLY MAX VOLTAGE TO 95V DC 

• DRIVES lOOOpF LOAD IN FREE AIR AT 50°C WITH 
RISE AND FALL TIMES OF TYPICALLY 15ns 

• USER-PROGRAMMABLE DEAD TIME (0.1 TO 4.5ps) 

• DIS (DISABLE) OVERRIDES INPUT CONTROL 

• INPUT LOGIC THRESHOLDS COMPATIBLE WITH 5V 
TO 15V LOGIC LEVELS 

• SHOOT-THROUGH PROTECTION 

• UNDER VOLTAGE PROTECTION 


n 





























New Intelligent Power Products (Continued) 


FET DRIVERS 


HIP5500 

1 


500V HALF BRIDGE MOSFET DRIVER 

1 

HIGH CURRENT MOSFET DRIVER 


500V HALF BRIDGE 


• 

PEAK OUTPUT SOURCE CURRENT .... 

.6A 

GATE DRIVE. 

.2A 

• 

PEAK OUTPUT SINK CURRENT. 

.30A 

PWM OSCILLATOR. 

....300kHz 

• 

SWITCHING FREQUENCY. 

. 300kHz 

SHOOT-THROUGH PROTECTION 


• 

QUIESCENT SUPPLY CURRENT. 

.OA 

SOFT START 


• 

FALL TIME. 

.22ns 

FAULT FLAG 


• 

TTL/CMOS INPUT COMPATIBLE. 

.NO 

DRIVES BUFFERED FET RFV10N50BE 


• 

• 

MAXIMUM SUPPLY RANGE. 

CONFIGURATION. 

.35V 

.SINGLE 


ICL7667 

DUAL POWER MOSFET DRIVER 


• PEAK OUTPUT SOURCE CURRENT.1.5A 

• PEAK OUTPUT SINK CURRENT.1.5A 

• SWITCHING FREQUENCY.200kHz 

• QUIESCENT SUPPLY CURRENT.5mA 

• FALL TIME.30ns 

• TTL/CMOS INPUT COMPATIBLE.YES 

• MAXIMUM SUPPLY RANGE.15V 

• CONFIGURATION.DUAL 


HIGH SIDE DRIVERS 


HIP1030, HIP1031 

1 

HIP1090 

HIGH SIDE DRIVERS 

1 

HIGH SIDE DRIVER 


• HIP1030/31 OP. TEMP RANGE.-40°C TO +125°C * ±90V TRANSIENT SUPPRESSION 

• HIP1030 SATURATION VOLTAGE.IV MAX AT 1A • 1A CURRENT LOAD CAPABILITY 

• HIP1031 SATURATION VOLTAGE.IV MAX AT 0.5A • OVER VOLTAGE SHUTDOWN PROTECTION .. 16V-18V 

• HIP1030 CURRENT SWITCHING CAPABILITY.1A • SHORT CIRCUIT CURRENT LIMITING 

• HIP1031 CURRENT SWITCHING CAPABILITY.... 0.5A • OVER TEMP. SHUTDOWN PROTECTION AT Tj = 150°C 

• HIP1030/31 POWER SUPPLY RANGE.4.5V TO 25V • -40°C TO +150°C OPERATING TEMPERATURE 

• HIP1030/31PEAK LOAD DUMP.80V • LOW INPUT TO OUTPUT VOLTAGE DROP WITH 

• HIP1030/31 OVER VOLTAGE SHUTDOWN.YES CONTROLLED SATURATION DETECTOR FOR 

• HIP1030/31 OVER CURRENT LIMITING.YES * FAST CURRENT TURN-OFF 

• HIP1030/31 THERMAL LIMITING.YES * REDUCED NO-LOAD IDLE CURRENT 














































New Intelligent Power Products (Continued) 

LOW SIDE DRIVERS 


LOW SIDE POWER DRIVERS 


QUAD DRIVERS 


OCTAL 

DRIVER 


FEATURES 

CA3242 

CA3262 

CA3262A 

CA3272 

CA3292 

HIP0080 

HIP0081 

CA3282 

Peak Output Voltage, No Load 

50V 

60V 

60V 

60V 

GOV 

36V Typ. 
(Clamp) 

80V Typ 
(Clamp) 

32V Typ. 
(Clamp) 

Output Current Load 

0.7A 

0.7A 

OJA 

OJA 

OJA 

1A Each, 
2A All ON 

2A Each, 
4A All ON 

1.25A Ea., 
5A All ON 

V SAT at Max Rated Temperature 

- Output V SAT at Current 

- Output Rds(on) at Current 

0.8V/ 

0.6A 

0.6V/ 

OJA 

0.6V/ 

OJA 

0.4V/ 

0.4A 

0.4V/ 

0.4A 

0.5A/1.0n 

1.0A/0.5n 

0.5A/0.5Q 

Sustained Max. Voltage V CE(SUS) 

(Full Load Switching) 

35V 0C 

Max 

40Vqc 

Max 

40V DC 

Max 

40V dc 

Max 

32V Typ 
(Clamp) 

36V Typ 
(Clamp) 

80V Typ 
(Clamp) 

32V Typ 
(Clamp) 

Over-Current Protection (Typ) 

1.4A 

1.6A 

1.3A 

1.2A 

1.0A 

1.5A 

3.5A 

1.8A 



Packages 

16 Pin DIP Pwr WEB (PC Bd, 0 JA ) 


28 Pin PLCC Pwr WEB (PC Bd, 0 JA ) 


15 Pin SIP (Tab H. S. 0 JC ) 


AnswerFAX Document Number 


40°C/W 40°C/W 40°C/W 


30°C/W I 30°C/W 30°C/W 30°C/W 


3°CAV I 3°C/W 


1561 I 1836 1836 2223 2946 3018 3018 I 2767 



1 


CA3277 

LINEAR REGULATOR 


1 


HIP5061 

POWER SWITCHING REGULATOR 


II 


• DUAL 5V 0C • CURRENT MODE CONTROL 

• OUTPUTS.100mA • INPUT OPERATING VOLTAGE RANGE 10.8V TO 60V 

. ENABLED OUTPUT WITH INTERNAL CLAMP 

• MICROPROCESSOR/MICROCONTROLLER * DMOS TRANSISTOR.60V/7A 

INTERFACE COMPATIBLE • PWM OPERATION. 250kHz 

. SERIAL DATA BUFFERS FOR REMOTE APPLICATIONS • LOW SWITCHING LOSSES.T n , T F <10ns 

• OVER CURRENT PROTECTION 

• OVER TEMPERATURE SHUTDOWN 

• TO-220-7L PACKAGE 


ix 



















































































































New Intelligent Power Products (Continued) 

REGULATORS 


HIP5600 

AC OR DC TO DC 3-TERMINAL REGULATOR 


• DIRECT OFF-LINE AC OR DC OPERATION 

• QUIESCENT CURRENT.400pA 

• OUTPUT VOLTAGE RANGE.1.2V TO 350V (V PK ) 

• CONTINUOUS OUTPUT CURRENT.10mA 

• INTERMITTENT OUTPUT CURRENT.40mA 

• OVER TEMPERATURE SHUTDOWN 

• AC INPUT.80V TO 280V 

• DC INPUT.50V TO 400V 

• OUTPUT CURRENT EXTENDABLE WITH EXTERNAL 
CIRCUITRY 

• UL RECOGNIZED 


SP720/SP721 

ELECTRONIC PROTECTION ARRAYS 


• PEAK CURRENT CAPABILITY.±2A 

• TRANSIENT SUPPRESSION..... 15kV 

- MIL-STD-883 METHOD 301S 

• SINGLE-ENDED VOLTAGE.TO 30V 

• DIFFERENTIAL VOLTAGE RANGE.±15V 

• FAST RISE TIME.6ns 

• LOW INPUT LEAKAGE (TYPICAL).InA 

• LOW INPUT CAPACITANCE (TYPICAL).3pF 

• OPERATING TEMPERATURE.-40°C to +105°C 

RANGE 

• COVERAGE: 

- (SP720).14 LINES 

- (SP721).6 LINES 


New Power Products 

DIODES 


RURD410/S, RURD415/S, RURD420/S 
4A, 100V - 200V ULTRAFAST DIODES 

• RURD410, RURD415, RURD420 AVAILABLE IN TWO 
LEAD JEDEC STYLE TO-251 

• RURD410S, RURD415S, RURD420S AVAILABLE IN 


TWO LEAD JEDEC STYLE TO-252 

• ULTRAFAST WITH SOFT RECOVERY.<30ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RURD4120, RURD4120S 
4A, 1200V ULTRAFAST DIODES 

• RURD4120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-251 

• RURD4120S AVAILABLE IN TWO LEAD JEDEC STYLE 


TO-252 

• ULTRAFAST WITH SOFT RECOVERY.<100ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RURD440/S, RURD450/S, RURD460/S 
4A, 400V- 600V ULTRAFAST DIODES 

• RURD440, RURD450, RURD460 AVAILABLE IN TWO 
LEAD JEDEC STYLE TO-251 

• RURD440S, RURD450S, RURD460S AVAILABLE IN 


TWO LEAD JEDEC STYLE TO-252 

• ULTRAFAST WITH SOFT RECOVERY.<55ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RURD610/S, RURD615/S, RURD620/S 
6A, 100V - 200V ULTRAFAST DIODES 

• RURD610, RURD615, RURD620 AVAILABLE IN TWO 
LEAD JEDEC STYLE TO-251 

• RURD610S, RURD615S, RURD620S AVAILABLE IN 


TWO LEAD JEDEC STYLE TO-252 

• ULTRAFAST WITH SOFT RECOVERY.<30ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 












































New Power Products (Continued) 


DIODES 


RURP8120 

■ 

RURP15120 

8A, 1200V HYPERFAST DIODES 

1 

15A, 1200V ULTRAFAST DIODES 


• AVAILABLE IN TWO LEAD JEDEC TO-220AC 


• ULTRAFAST WITH SOFT RECOVERY.<100ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RURP30120 AVAILABLE IN TWO LEAD JEDEC TO-220AC 

• RURG30120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-247 

• RURG30120CC AVAILABLE IN THREE LEAD JEDEC 


STYLE TO-247, DUAL DIODE 

• ULTRAFAST WITH SOFT RECOVERY.<110ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO..1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RURG75120 

75A, 1200V ULTRAFAST DIODES 


• RURG75120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-247 

• RURU75120 AVAILABLE IN SINGLE LEAD JEDEC 


STYLE TO-218 

• ULTRAFAST WITH SOFT RECOVERY.<125ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• ULTRAFAST WITH SOFT RECOVERY.<125ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RURP15120 AVAILABLE IN TWO LEAD JEDEC 
TO-220AC 

• RURG15120CC AVAILABLE IN THREE LEAD JEDEC 


STYLE TO-247 

• ULTRAFAST WITH SOFT RECOVERY.<100ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE. 1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RURG50120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-247 

• RURU50120 AVAILABLE IN SINGLE LEAD JEDEC 


STYLE TO-218 

• ULTRAFAST WITH SOFT RECOVERY.<125ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE. 1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RURU10040, RURU10050, RURU10060 
100A, 400V - 600V ULTRAFAST DIODES 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• ULTRAFAST WITH SOFT RECOVERY.<80ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• ULTRAFAST WITH SOFT RECOVERY.<85ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PUVNAR CONSTRUCTION 


RURP30120 

1 

RURG50120 

30A, 1200V ULTRAFAST DIODES 

1 

50A, 1200V ULTRAFAST DIODES 


RURU100120 

I 

RURU15040, RURU15050, RURU15060 

100A, 1200V ULTRAFAST DIODES 

1 

150A, 400V - 600V ULTRAFAST DIODES 
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New Power Products (continued) 


DIODES 


RURU15070, RURU15080, RURU15090, RURU150100 
150A, 700V ■ 1000V ULTRAFAST DIODES 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• ULTRAFAST WITH SOFT RECOVERY.<125ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.1000V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRD660/S, RHRD650/S, RHRD660/S 
6A, 400V - G00V HYPERFAST DIODES 


• RHRD640/50/60 AVAILABLE IN TWO LEAD JEDEC 
STYLE TO-251 

• RHRD640S/50S/60S AVAILABLE IN TWO LEAD JEDEC 


STYLE TO-252 

• HYPERFAST WITH SOFT RECOVERY.<30ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRD4120, RHRD4120S 
4A, 1200V HYPERFAST DIODES 


• RHRD4120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-251 

• RHRD4120S AVAILABLE IN TWO LEAD JEDEC STYLE 


TO-252 

• HYPERFAST WITH SOFT RECOVERY.<60ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRP8120 

8A, 1200V HYPERFAST DIODES 


• AVAILABLE IN TWO LEAD JEDEC TO-220AC 


• HYPERFAST WITH SOFT RECOVERY.. <55ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRD440/S, RHRD450/S, RHRD460/S 
4A, 400V - 600V HYPERFAST DIODES 


• RHRD440/50/60 AVAILABLE IN TWO LEAD JEDEC 
STYLE TO-251 

• RHRD440S/50S/60S AVAILABLE IN TWO LEAD JEDEC 


STYLE TO-252 

• HYPERFAST WITH SOFT RECOVERY.<30ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRP840, RHRP850, RHRP860 
8A, 400V - 600V HYPERFAST DIODES 


• AVAILABLE IN TWO LEAD JEDEC TO-220AC 


• HYPERFAST WITH SOFT RECOVERY.<30ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRP870, RHRP880, RHRP890, RHRP8100 
8A, 700V - 1000V HYPERFAST DIODES 


• AVAILABLE IN TWO LEAD JEDEC TO-220AC 


• HYPERFAST WITH SOFT RECOVERY.<60ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 1000V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRP1540, RHRP1550, RHRP1560 
15A, 400V - 600V HYPERFAST DIODES 


• RHRP1540/50/60 AVAILABLE IN TWO LEAD JEDEC 
TO-220AC 

• RHRG1540CC/50CC/60CC AVAILABLE IN THREE LEAD 


JEDEC STYLE TO-247, DUAL DIODE 

• HYPERFAST WITH SOFT RECOVERY.<35ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 







































New Power Products (Continued) 


DIODES 


RHRP1570, RHRP1580, RHRP1590, RHRP15100 

1 

RHRP15120 

15A, 700V - 1000V HYPERFAST DIODES 

1 

15A, 1200V HYPERFAST DIODES 


• AVAILABLE IN TWO LEAD JEDEC TO-220AC 


• HYPERFAST WITH SOFT RECOVERY.<60ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.1000V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RHRP30120 AVAILABLE IN TWO LEAD JEDEC 

• TO-220AC 

• RHRG30120 AVAILABLE IN TWO LEAD JEDEC STYLE 
TO-247 

• RHRG30120CC AVAILABLE IN THREE LEAD JEDEC 


STYLE TO-247 

• HYPERFAST WITH SOFT RECOVERY.<G5ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE. 1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RHRU75120 AVAILABLE IN SINGLE LEAD JEDEC 
STYLE TO-218 

• RHRG75120 AVAILABLE IN TWO LEAD JEDEC STYLE 


TO-247 

• HYPERFAST WITH SOFT RECOVERY.<85ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE.1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRU15040, RHRU15050, RHRU15060 
150A, 400V - 600V HYPERFAST DIODES 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• HYPERFAST WITH SOFT RECOVERY.<60ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.600V 

. AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RHRP15120 AVAILABLE IN TWO LEAD JEDEC 
TO-220AC 

• RHRG15120CC AVAILABLE IN THREE LEAD JEDEC 


STYLE TO-247 

• HYPERFAST WITH SOFT RECOVERY.<65ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE. 1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• RHRU5070/80/90/100 AVAILABLE IN SINGLE LEAD 
JEDEC STYLE TO-218 

• RHRG5070/80/90/100 AVAILABLE IN TWO LEAD JEDEC 


STYLE TO-247 

• HYPERFAST WITH SOFT RECOVERY.<75ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 1000V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• HYPERFAST WITH SOFT RECOVERY.<50ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 600V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRU100120 

100A, 1200V HYPERFAST DIODES 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 


• HYPERFAST WITH SOFT RECOVERY.<90ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO. 1200V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 


RHRP30120 

1 

RHRU5070, RHRU5080, RHRU5090, RHRU50100 

30A, 1200V HYPERFAST DIODES 

1 

50A, 700V - 1000V HYPERFAST DIODES 


RHRU75120 

1 

RHRU10040, RHRU10050, RHRU10060 

75A, 1200V HYPERFAST DIODES 

1 

100A, 400V - 600V HYPERFAST DIODES 
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New Power Products 


(Continued) 



DIODES 


RHRU15090, RHRU150100 
150A, 900V - 1000V HYPERFAST DIODE! 


• AVAILABLE IN SINGLE LEAD JEDEC STYLE TO-218 

• HYPERFAST WITH SOFT RECOVERY.<90ns 

• OPERATING TEMPERATURE.+175°C 

• REVERSE VOLTAGE UP TO.1000V 

• AVALANCHE ENERGY RATED 

• PLANAR CONSTRUCTION 



INSULATED GATE BIPOLAR TRANSISTORS (IGBTs) 


I 


HGTD8P50G1, HGTD8P50G1S 
8A, 500V P-CHANNEL IGBT 


• HGTD8P50G1 AVAILABLE IN THREE LEAD JEDEC 
TO-251AA 

• HGTD8P50G1S AVAILABLE IN JEDEC TO-252AA 

• 8A.500V 

• 3 - 7VV CE(SAT) 

• TYPICAL FALL TIME. 1800ns 

• HIGH INPUT IMPEDANCE 

• Tj = +150°C 


1 


H 


HGTP20N60B3 

40A, 600V, UFS SERIES N-CHANNEL IGBT 


• HGTP20N60B3 AVAILABLE IN THREE LEAD JEDEC 
TO-220AB 

• HGTG20N60B3D WITH HYPERFAST ANTI-PARALLEL 
DIODE AVAILABLE IN JEDEC STYLE TO-247 PACKAGE 

• 40A, 600V AT T c =+25°C 

• HGTP20N60B3 SQUARE SWITCHING SOA CAPABIL¬ 
ITY 

• TYPICAL FALL TIME.140ns AT +150°C 

• SHORT CIRCUIT RATING 

• LOW CONDUCTION LOSS 


1 


HGTP14N40F3VL 

14A, 400V N-CHANNEL, VOLTAGE CLAMPING IGBT 


AVAILABLE IN THREE LEAD JEDEC TO-220AB 
14A, 400V 

LOGIC LEVEL GATE DRIVE 
INTERNAL VOLTAGE CLAMP 
ESD GATE PROTECTION 
Tj = +150°C 

IGNITION ENERGY CAPABLE 


HGT1E50N60E2HB 

50A, 600V IGBT AND DIODE HALF BRIDGE MODULE 


AVAILABLE IN 3394 POWER MODULE (PM-001) 

LATCH FREE OPERATION 

TYPICAL FALL TIME. 400ns 

HIGH INPUT IMPEDANCE 
LOW CONDUCTION LOSS 
ULTRAFAST DIODES 


1 


9 
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New Power Products (continued) 

MOS CONTROLLED THYRISTORS (MCT) 


MCTG35P60F1 

35A, 600V P-TYPE MOS CONTROLLED THYRISTOR 

• AVAILABLE IN 3 LEAD JEDEC STYLE TO-247 

• 35A,-600V 

• V TM = -1.3V (MAXIMUM) AT I = 35A AND +150°C 

• 800A SURGE CURRENT CAPABILITY 

• 800A/ns di/dt CAPABILITY 

• MOS INSULATED GATE CONTROL 

• 50A GATE TURN-OFF CAPABILITY AT +150°C 


• MCTV65P100 AVAILABLE IN 5 LEAD JEDEC STYLE 
TO-247 

• MCTA65P100 AVAILABLE IN JEDEC MO-093AA 
(A 5 LEAD VARIATION OF THE TO-218) 

• 65A,-1000V 

• V TM 5 -1.4V at I = 65A and +150°C 

• 2000A SURGE CURRENT CAPABILITY 

• 2000A/|is di/dt CAPABILITY 

• MOS INSULATED GATE CONTROL 

• 100A GATE TURN-OFF CAPABILITY AT +150°C 


MCTV35P60F1D 

35A, 600V P-TYPE MOS CONTROLLED THYRISTOR 

• AVAILABLE IN 5 LEAD JEDEC STYLE TO-247 

• 35A,-600V 

• V TM = -1.35V (MAXIMUM) AT I = 35A AND +150°C 

• 800A SURGE CURRENT CAPABILITY 

• 800A/|iS di/dt CAPABILITY 

• MOS INSULATED GATE CONTROL 

• 50A GATE TURN-OFF CAPABILITY AT +150°C 

• ANTI-PARALLEL DIODE 


• MCTV75P60 AVAILABLE IN 5 LEAD JEDEC STYLE 
TO-247 

• MCTA75P60 AVAILABLE IN JEDEC MO-093AA 
(A 5 LEAD VARIATION OF THE TO-218) 

• 75A.-600V 

• V TM = -1.3V (MAXIMUM) AT I = 75A AND +150°C 

• 2000A SURGE CURRENT CAPABILITY 

• 2000A/ns di/dt CAPABILITY 

• MOS INSULATED GATE CONTROL 

• 120A GATE TURN-OFF CAPABILITY AT + 150°C 


MCTV65P100F1, MCTA65P100F1 

■ 

MCTV75P60E1, MCTA75PG0E1 

65A, 1000V P-TYPE MOS CONTROLLED THYRISTOR 

1 

75A, 600V P-TYPE MOS CONTROLLED THYRISTOR 


METAL-OXIDE VARISTORS (MOVs) 


AUTOMOTIVE AUML SERIES 
MULTILAYER TRANSIENT SURGE SUPPRESSORS 


• LEADLESS CHIP FORM SURFACE MOUNT 

• ZERO LEAD INDUCTANCE 

• VARIETY OF ENERGY RATINGS AVAILABLE; 

(1210. 1812 AND 2220 SIZES) 

• 125°C CONTINUOUS OPERATING TEMPERATURE 

• LOAD DUMP ENERGY HANDLING CAPABILITY PER 
SAE SPECIFICATION J1113 

• LOW PROFILE. COMPACT CHIP SIZE 

• INHERENTLY BIDIRECTIONAL 

• NO PLASTIC OR EPOXY PACKAGING GUARANTEES 
BETTER THAN 94V-0 FLAMMABILITY RATING 


“C” III SERIES 

RADIAL LEAD MOV FOR TVSS ENVIRONMENT 


• RECOGNIZED AS “TRANSIENT VOLTAGE SURGE 
SUPPRESSORS”TO UL 1449; FILE# E75961 

• RECOGNIZED AS “TRANSIENT VOLTAGE SURGE 
SUPPRESSORS” TO CSA C22.2, NO. 1; FILE # LR91788 

• HIGH ENERGY ABSORPTION CAPABILITY W TM : 

45J to 240J (2ms) 

• HIGH PEAK PULSE CURRENT CAPABILITY l TM : 

6000A TO 9000A (8/20ns) 

• WIDE OPERATING VOLTAGE RANGE V W(AC)RMS : 

130 V TO 300V 

• AVAILABLE IN TAPE AND REEL FOR AUTOMATIC 
INSERTION; ALSO AVAILABLE CRIMPED AND/OR 
TRIMMED 
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New Power Products (Continued) 


METAL-OXIDE VARISTORS (MOVs) 


I 


CS SERIES 

CONNECTOR PIN MOV 




UNIQUE COAXIAL DESIGN AND MOUNTING 
ARRANGEMENT 

WIDE OPERATING VOLTAGE RANGE V M(DC) : 

8V TO 38V 

SELF CONTAINED TUBULAR CONSTRUCTION; 
REQUIRES NO LEADS OR PACKAGES 
NEW REDUCED LENGTH; LESS THAN HALF THE 
LENGTH OF STANDARD CP SERIES 


AS SERIES 

HIGH ENERGY MOV FOR ARRESTER APPUCATIONS 


• PROVIDED IN DISC FORM FOR UNIQUE PACKAGING 
BY CUSTOMER 

• ELECTRODE FINISH ENABLES PRESSURE CONTACT 
FOR STACKING APPLICATION 

• AVAILABLE DISC SIZES: 32mm, 42mm, 52mm AND 
60mm DIAMETER 

• NO FOLLOW CURRENT 

• LARGE SURGE CURRENT CAPABILITY 

• DESIGNED FOR LIGHTNING PROTECTION OF DISTRI¬ 
BUTION TRANSFORMERS 


I 


POWER MOSFETs 













New Power Products (continued) 

POWER MOSFETs 


RFD10P03L, RFD10P03LSM, RFP10P03L 
10A, 30V, 0.20 P-CHANNEL 


• RFD10P03L AVAILABLE IN JEDEC TO-251AA 

• RFD10P03LSM AVAILABLE IN JEDEC TO-252AA 

• RFP10P03L AVAILABLE IN JEDEC TO-220AB 

• AVALANCHE RATED MEGAFET 

• UIS RATING CURVE (SINGLE PULSE) 

• SOA IS POWER-DISSIPATION LIMITED 

• NANOSECOND SWITCHING SPEEDS 

• LINEAR TRANSFER CHARACTERISTICS 

• HIGH INPUT IMPEDANCE 

• +175°C OPERATING TEMPERATURE 

• PSPICE MODEL 

• LOGIC LEVEL DRIVE (5V) 


RFD16N06LE, RFD16N06LESM 
16A, 60V, 0.0470 N-CHANNEL 


• RFD16N06LE AVAILABLE IN JEDEC TO-251AA 

• RFD16N06LESM AVAILABLE IN JEDEC TO-252AA 

• 2KV ESD PROTECTED 

• TEMPERATURE COMPENSATING PSPICE MODEL 

• CAN BE DRIVEN DIRECTLY FROM CMOS, NMOS, TTL 
CIRCUITS 

• PEAK CURRENT VS PULSE WIDTH CURVE 

• UIS RATING CURVE 

• LOGIC LEVEL DRIVE (5V) 


RFG45N06, RFP45N06 
45A, 60V, 0.0280 N-CHANNEL 

• RFG45N06 AVAILABLE IN JEDEC STYLE TO-247 

• RFP45N06 AVAILABLE IN JEDEC TO-220AB 

• TEMPERATURE COMPENSATING PSPICE MODEL 

• PEAK CURRENT VS PULSE WIDTH CURVE 

• UIS RATING CURVE 

• +175°C OPERATING TEMPERATURE 


RFP70N03 

70A, 30V, 0.0100 N-CHANNEL 

• AVAILABLE IN JEDEC TO-220AB 

• UIS RATING CURVE (SINGLE PULSE) 

• SOA IS POWER-DISSIPATION LIMITED 

• NANOSECOND SWITCHING SPEEDS 

• LINEAR TRANSFER CHARACTERISTICS 

• HIGH INPUT IMPEDANCE 

• +175°C OPERATING TEMPERATURE 

• PSPICE MODEL 


RFD3055, RFD3055SM, RFP3055 
12A, 60V, 0.150 N-CHANNEL 

• RFD3055 AVAILABLE IN JEDEC TO-251AA 

• RFD3055SM AVAILABLE IN JEDEC TO-252AA 

• RFP3055 AVAILABLE IN JEDEC TO-220AB 

• TEMPERATURE COMPENSATING PSPICE MODEL 

• PEAK CURRENT VS PULSE WIDTH CURVE 

• UIS RATING CURVE 

• +175°C OPERATING TEMPERATURE 


RFP30N06LE 

30A, 60V, 0.0470 N-CHANNEL 


• AVAILABLE IN JEDEC TO-220AB 

• 2KV ESD PROTECTED 

• TEMPERATURE COMPENSATING PSPICE MODEL 

• CAN BE DRIVEN DIRECTLY FROM CMOS, NMOS, TTL 
CIRCUITS 

• PEAK CURRENT VS PULSE WIDTH CURVE 

• UIS RATING CURVE 

• LOGIC LEVEL DRIVE (5V) 


RFG50N06, RFP50N06 
50A, 60V, 0.0220 N-CHANNEL 

• RFG50N06 AVAILABLE IN JEDEC STYLE TO-247 

• RFP50N06 AVAILABLE IN JEDEC TO-220AB 

• TEMPERATURE COMPENSATING PSPICE MODEL 

• PEAK CURRENT VS PULSE WIDTH CURVE 

• UIS RATING CURVE 

• +175°C OPERATING TEMPERATURE 


RFG70N06, RFP70N06 
70A, 60V, 0.0140 N-CHANNEL 

• RFG70N06 AVAILABLE IN JEDEC STYLE TO-247 

• RFP70N06 AVAILABLE IN JEDEC TO-220AB 

• UIS RATING CURVE (SINGLE PULSE) 

• SOA IS POWER-DISSIPATION LIMITED 

• NANOSECOND SWITCHING SPEEDS 

• LINEAR TRANSFER CHARACTERISTICS 

• HIGH INPUT IMPEDANCE 

• +175°C OPERATING TEMPERATURE 

• TEMP COMPENSATED SPICE MODEL PROVIDED 
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New High Rel/Rad Hard Products 



RADIATION HARDENED 
POWER MOSFETs 


• SECOND GENERATION RAD HARD MOSFET RESULTS FROM NEW DESIGN CONCEPTS 

• GAMMA 

- MEETS PRE-RAD SPECIFICATIONS TO lOOKRAD(SI) 

- DEFINED END POINT SPECS AT 300KRAD(Si) AND lOOOKRAD(Si) 

- PERFORMANCE PERMITS LIMITED USE TO 3000KRAD(Si) 

• GAMMA DOT 

- SURVIVES 3E9RAD(Si)/sec AT 80% BVDSS TYPICALLY 

- SURVIVES 2E12 TYPICALLY IF CURRENT LIMITED TO IDM 



i 


FRX130D, FRX130R, FRX130H 
6A, 100 V, 0.1800, N-CHANNEL 


• AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE 

• PHOTO CURRENT 

- 1.50nAPER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 


1 


FRX234D, FRX234R, FRX234H 
2.5A, 250V, 0.7000, N-CHANNEL 


• AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE 

• PHOTO CURRENT 

- 4.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE T01E14 NEUTRONS/cm2 


n 


E 


FRX9130D, FRX9130R, FRX9130 
3A, -100V, 0.5500, P-CHANNEL 


• AVAILABLE IN AN LCC 18 PIN CERAMIC PACKAGE 

• PHOTO CURRENT 

- 1.50nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 


I 


2N7274D, 2N7274R, 2N7274H 
8A, 200V, 0.500, N-CHANNEL 


• AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 3.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1E14 NEUTRONS/cm 2 


I 




2N7277D, 2N7277R, 2N7277H 

■ 

2N7279D, 2N7279R, 2N7279H 

7A, 250V, 0.700, N-CHANNEL 

ft 

5A, 250V, 0.7150, N-CHANNEL 




• AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 4.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El4 NEUTRONS/cm 2 


• AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 4.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El4 NEUTRONS/cm 2 
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New High Rel/Rad Hard Products (continued) 

RADIATION HARDENED POWER MOSFETs 


K 


2N7280D, 2N7280R, 2N7280H 
3A, 500V, 2.500, N-CHANNEL 


• AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 8.0nAPER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm 2 

- USABLE TO 3E13 NEUTRONS/cm 2 


I 


2N7282D, 2N7282R, 2N7282H 
3A, 500V, 2.52a N-CHANNEL 


• AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 8.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm 2 

- USABLE TO 3E13 NEUTRONS/cm 2 


I 


i 


2N7284D, 2N7284R, 2N7284H 
17A, 100V, 0.145a N-CHANNEL 


1 


2N7206D, 2N7286R, 2N7286H 
12A, 200V, 0.255a N-CHANNEL 


n 


AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE • AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE 


I 


PHOTO CURRENT 

- 3.0nA PER-RAD(Si)/sec TYPICALLY 
NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 


2N7290D, 2N7290R, 2N7290H 
5A, 500V, 1.42a N-CHANNEL 


• PHOTO CURRENT 

- 5.0nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El4 NEUTRONS/cm 2 


I 


2N7300D, 2N7300R, 2N7300H 
41 A, 100V, 0.05a N-CHANNEL 


9 


• AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE • AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 


• PHOTO CURRENT 

- 12.0nAPER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm 2 

- USABLE TO 3E13 NEUTRONS/cm 2 


PHOTO CURRENT 

- 10nAPER-RAD(Si)/sec TYPICALLY 
NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 




2N7302D, 2N7302R, 2N7302H 

I! 

2N7304D, 2N7304R, 2N7304H 

31 A, 200V, 0.080 N-CHANNEL 

1 

23A, 250V, 0.130 N-CHANNEL 




• AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 18nAPER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El4 NEUTRONS/cm 2 


• AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 22nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1E14 NEUTRONS/cm 2 




2N7306D, 2N7306R, 2N7306H 
12A, 500V, 0.4IQ N-CHANNEL 


1 


2N7307D, 2N7307R, 2N7307H 
6A, -100V, 0.550 P-CHANNEL 


9 


. AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 

• AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE 

. PHOTO CURRENT 

• PHOTO CURRENT 

- 45nA PER-RAD(Si)/sec TYPICALLY 

- 1.5nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

• NEUTRON 

- PRE-RAD SPECS FOR 3E12 NEUTRONS/cm 2 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E13 NEUTRONS/cm 2 

1_ -- 

- USABLE TO 3E14 NEUTRONS/cm 2 


xix 


















New High Rel/Rad Hard Products (Continued) 


RADIATION HARDENED POWER MOSFETs 


» 


2N7310D, 2N7310R, 2N7310H 
4A, -200V, 1.30ft P-CHANNEL 




2N7317D, 2N7317R, 2N7317H 
11 A, -100V, 0.315ft P-CHANNEL 


I 


AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE • AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE 




PHOTO CURRENT 

- 3nA PER-RAD(Si)/sec TYPICALLY 
NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El 4 NEUTRONS/cm 2 


2N7319D, 2N7319R, 2N7319H 
7A, -200V, 0.735ft P-CHANNEL 


• PHOTO CURRENT 

- 3nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 


1 


2N7322D, 2N7322R, 2N7322H 
26A, -100V, 0.125ft P-CHANNEL 


I 


AVAILABLE IN TO-257AA HERMETIC STEEL PACKAGE • AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE 


• PHOTO CURRENT 

- 5nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El 4 NEUTRONS/cm 2 


• PHOTO CURRENT 

- 7nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 




2N7324D, 2N7324R, 2N7324H 
16A, -200V, 0.30ft P-CHANNEL 




2N7329D, 2N7329R, 2N73297H 
30A, -100V, 0.095ft P-CHANNEL 


i 


AVAILABLE IN TO-204AA HERMETIC STEEL PACKAGE • AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 


PHOTO CURRENT 

- 12nAPER-RAD(Si)/sec TYPICALLY 
NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El 4 NEUTRONS/cm 2 


• PHOTO CURRENT 

- 10nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 3E13 NEUTRONS/cm 2 

- USABLE TO 3E14 NEUTRONS/cm 2 


2N7331D, 2N7331R, 2N7331H 
19A, -200V, 0.21ft N-CHANNEL 

• AVAILABLE IN TO-258 HERMETIC STEEL PACKAGE 

• PHOTO CURRENT 

- 18nA PER-RAD(Si)/sec TYPICALLY 

• NEUTRON 

- PRE-RAD SPECS FOR 1E13 NEUTRONS/cm 2 

- USABLE TO 1 El 4 NEUTRONS/cm 2 


xx 
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6E5.19 

TVS 

3,5 

2184 

V82ZA2 

6E5.19 

TVS 

3.5 

2184 

V82ZA4 

6E5.19 

TVS 

3 

2184 

V881BA60 

6E8 

TVS 


2183 

V881CA60 

CEO.8 

TVS 


2187 

V8RA8 

6E8.18 

TVS 


2193 

V8ZA05 

6E5.18 

TVS 


2184 

V8ZA1 

6E5.18 

TVS 

5 

2184 

V82A2 

8E5.18 

TVS 

5 

2184 


Databook Code Legend_ Military Availability Code 


BIP 

. Bipolar Power 

DB220.1 

UN - Linear and Telecom 

DB550.1 

1 - 

Non-Compliant 

CDP 

CDP6805 & Peripheral 

DB260.1 

MIC - Microprocessor Products 

DB303 

2 • 

Fully Compliant 

CD4 

CD4000 Series 

DB250.5 

MOS • Power MOSFETs 

DB223.2 

3 - 

DESC, SMD Qualified 

DAQ 

Data Acquisition 

DB301.1 

RH • Rad Hard/Hi Rel 

DB235.2 

4 - 

JAN Qualifiod 

DSP 

Digital Signal Processing 

DB302 

TVS - Transient Voltage 

DB450.2 



IP 

Intelligent Power 

DB304 

Suppression 
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1- New Products 
and Publications 


Major Publications Available 


DESCRIPTION 

PUBLICATION NUMBER 

Analog Military Data Book 

Order by Title 

Bipolar Power Data Book 

DB220.1 

CD4000B Series Data Book 

DB250.5 

Data Acquisition Data Book 

DB301.1 

Digital Military Data Book 

Order by Tltlo 

Digital Signal Processing Data Book 

DB302 

Intelligent Power ICs Data Book 

DB304 

Linear and Telecom Data Book 

DB500.1 

Microprocessor Products Data Book 

DB303 

Power MOSFETs Data Book 

DB223.2 

Rad-Hard/HI Rel Data Book 

DB235.2 (10/92) 

Transient Voltage Suppression Dovicos Data Book 

DB450.2 

6805 Micro Brochure 

BR-005 

ASIC Technology Brochure 

BR-004.1 

DSP Brochure 

BR-016 

DSP User’s Directory 

BR-015 

High Performance Operational Amplifiers 

BR-0A870.INTL 

High Performance Operational Amplifiers 

BR-0A870.NA 

Salos Location Brochure 

BR-007 











































New Product Information 


Harris Part 
Number 

Product Features & Benefits 

Target 

Market/Applications 

Analog Signal Processing 

CA3256E 
- BIMOS Video 
Switch and 

Amp 

• One-Chip System Solution Replaces 5 Analog Switches, a 

2-to-4 Decoder and a Buffer Amplifier 

• Lower Price than Maxim's MAX454 Mux/Amp, yet has Five 
Channels vs Maxim's Four 

• High Output Current of 30 mA Max is ideal for Video Line 

Dnver Applications 

• 25MHz Unity Gain Bandwidth 

• Security Monitor Switching 

• TV/CATV Audio/Video Switch 

• Video Multiplex Switch (Video 
Teleconferencing Systems) 

• 75 Ohm Video Amp/Line Driver 

• Video Signal - Level Control 

• Video Signal Adder/Fader 

HA-2444 
-Video Op Amp 

• 45MHz Unity Gain Bandwidth 

• Differential Phase/Gain of 0.03’/0.03% 

• 60 dB Crosstalk Rejection 

• 60ns Channel Selection 

• Broadcast Video 

• Medical Imaging Displays 

• RGB Imaging 

• Frame Grabbers 

HA-2556 
- Four Quadrant 
Voltage Output 
Analog 

Multiplier 

• 350V/us High Speed Voltage Output 

• 1.5% Low Multiplication Error 

• 5uA Input Bias Currents 

• -60dB Y Input Feedthrough 

• 30MHz Wide X and Y Channel Bandwidth 

• 0.1 OdB Gain Tolerance to 10MHz 

• Military Avionics 

• Missile Guidance Systems 

• Medical Imaging Displays 

• Video Mixers 

• Sonar AGC Processors 

• Radar Signal Conditioning 

• Voltage Controlled Amplifier 

• Vector Generator 

HA-2557 
• Four Quadrant 
Current Output 
Analog 

Multiplier 

• 1.5% Low Multiplication Error 

• 5uA Input Bias Currents 

• -60dB Y Input Feedthrough @ 5MHz 

• 100MHz Wide X and Y Channel Bandwidth 

• Military Avionics 

• Missile Guidance Systems 

• Video Mixers 

• Sonar AGC Processors 

• Radar Signal Conditioning 

• Voltage controlled Amplifier 

• Vector Generator 

HA-2839 
*HA-2840 
-Op Amp 

• Very High Slew Rate Wideband Op Amp 

• 600 MHz Gain Bandwidth Product, 625 V/ps Slew Rate 

• 10 MHz Full Power Bandwidth 

• Differential Phase/Gain of 0.03*/0.03% 

• Low Supply Current (13 mA max.), Low Offset Voltage 

• ^in Compatible with Existing HA-2539/40 

• Lower Cost-Improved Versions of the AD840 and EL2039/40 

• Harris is Only Supplier Offering SOIC Option (2840) 

• Medical Diagnostic Equipment 

• RF Processors and Amplifiers 

• High Speed Data Aoq., Comm. 
Systems 

• Industrial/Medical Imaging 

• Radar/Sonar, Guidance systems 

• Instrumentation, Test Equipment 

• Pulse Amplifiers, RF Oscillators 

•HA-2841 
-OpAmp 

• Unity Gain Stable Wideband Video Op Amp 

• 54 MHz Unity Gain Bandwidth 

• 240 V/ps Slew Rate, Fast Rise Time of 3 ns 

• Differential Phase/Gain of 0.03’/0.03% 

• Low Supply Current of 11 mA max. 

• Pin Compatible with Existing HA-2541 

• Lower Cost, Improved Version of the AD841 and EL2041 

• Broadcast Video Sync 

Separators, Video Routers and 
Switchers, Video/Cable Drivers 

• RF Processors and Amplifiers 

• High Speed Data Acq., Comm. 
Systems 

• High Frequency Signal 

Conditioning 

• Industrial/Medical Imaging 

• Radar/Sonar, Guidance Systems 

• Instrumentation 

• Pulse Amplifiers 

•HA-2842 
-Op Amp 

• Wideband High Output Current Video Op Amp 

• 80 MHz Gain Bandwidth Product 

• 375 V/ps Slew Rate, 100 mA Output Current 

• Differential Phase/Gain of 0.03*/0.03% 

• Fast Rise Time of 3 ns 

• Low Supply Current of 15 mA max. 

• Pin Compatible with Existing HA-2542 

• Lower Cost, Improved Version of the AD842 

• Broadcast Video - Sync 

Separators, Video Routers and 
Switchers, Video/Cable Drivers 

• RF Processors and Amplifiers 

• High Speed Data Acquisition 
Communication Systems 

• High Frequency Signal 

Conditioning 

• Industrial/Medical Imaging 

• Radar/Sonar, Guidance Systems 

• Instrumentation 

• Pulse Amplifiers 
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New Product Information 


Harris Part 
Number 

Product Features & Benefits 

Target 

Market/Applications 

Analog Signal Processing Cont’d. 

‘HA-2850 
- Op Amp 

• High Speed Low Power Op Amp 

• 470 MHz Gain Bandwidth Product, 340 V/ps Slew Rate 

• 5.4 MHz Full Power Bandwidth 

• Differential Phase/Gain of 0.03*/0.03% 

• Low Supply Current of 8 mA max., Low Offset Voltage of 

0.6 mV 

• Pin Compatible with Existing HA-2540/2840 

• Lower Cost, Lower Power Version of the AD840 and EL2040 

• Harris is only Supplier Offering SOIC 

• Medical Diagnostic Equipment 

• RF Processors and Amplifiers 

• High Speed Data Acquisition, 
Communication Systems 

• Industrial/Modical Imaging 

• Radar/Sonar, Guidance Systems 

• Instrumentation, Test Equipment 

• Pulse Amplifiers, RF Oscillators 

HA-5020 
• Amplifier, 

Current 

Feedback 

• 100 MHz Unity Gain Bandwidth Current Feedback Amplifier 

• Differential Gain/Phase of 0.02%/0.03\ Gain Flatness 
of 0.1 dB 

• 31.5 mA Output Current, 800 V/ps Slew Rate 

• Provides a Disable Pin to Allow for Multi-Channel Designs. 
Eliminates the Need for a Multiplexer and Lowers Powor 
Consumption 

• Low Input Voltage Nolso of 4.5 nV/ /Hz - Important for 

Medical Imaging Applications 

• Wide Supply Voltage Range -»5V to»15V 

• Low Supply Current -10 mA max. 

• Lower Cost, Improved Vorsion of the EL2020 (Pin Compatible) 

• Broadcast Vkfoo - Video Keyers, 
Sync Separators, Video Mixers, 
Video Routors/Switchers, and 
Special Effocts 

• Vidoo/Coblo Drivers 

• Industrial/Modical Imaging 

• RGB Imaging - Frame Grabbers 
and Multl-Modla 

• Radar and Guidance Systems 

• Heads-Up Displays 

• High Spood Communication and 

Data Acquisition Systems 

HFA-0003/L 
- Ultra High 

Speed 

Precision 

Comparator 

• User Programmable Hystorosis (HFA-0003L) 

• 2.0 ns Prop. Delay (HFA-0003) 

• 2.1 ns Prop. Delay, 900 ps min. Pulse Width (HFA-0003L) 

• 270 MHz Tracking Bandwidth 

• ImV Offset Voltage, 4pWC Drift, 5pA Bias Current 

• 70 dB Large Signal Voltago Gain 

• 30 mA Output Current (min.) 

• HFA-0003L is a Pin Compatible Improved Version of the 
AD96685, MAX9685, and SP9685 

• HFA-0003 is a Pin Compatible Improved Version of the 

MAX9690 and SP9680 

• Automatod Test Equipment 

• Communications Systems 

• High Spood Data Acquisition 
Systems 

• Fiber Optic Receivers 

• High Speed Instrumentation 

• Guidance Systems 

• Peak/Signaf Detectors 

• Line Receivers 

• Trigger Circuits 

• Limiters 

HFA1100/20/30 
- Ultra High 

Speed Current 
Feedback 

• Harris' Proprietary Complementary Bipolar UHF Process 

• Full Characterization of RF Parameters 

• 850MHz -3dB Bandwidth 

• 2500V/uS Very Fast Slew Rate 

• 11 ns Fast Settling Time (0.1 %) 

• GOmA High Output Current 

• User Programmable Output Voltage Clamp (HFA1130) 

• <1ns Overload Recovery (HFA1130) 

• Video Switching and Routing 

• Pulse and Video Amplifiers 

• Wideband Amplifiers 

• RF/IF Signal Processing 

• Flash A/D Driver 

• Medical Imaging Systems 

HFA1110 
- Ultra High 

Speed Closed 
Loop Buffer 
Amplifier 

• Harris' Proprietary Complementary Bipolar UHF Process 

• 700Mhz Wide -3dB Bandwidth 

• 2500V/uS Very Fast Slew Rate 

• 7ns Fast Settling Time (0.2%) 

• 60mA High Output Current 

• 0.99V/V Excellent Gain Accuracy 

• User Programmable for Closed-Loop Gains of +1, -1 
or +2 without use of External Resistors 

• Video Switching and Routing 

• RF/IF Processors 

• Driving Flash A/D Converters 

• High-Speed Communications 

• Impedance Transformation 

• Line Driving 

• Radar Systems 

HFA5250 
- Ultra High 

Speed 

Monolithic 

Pin Driver 

• Harris’ Proprietary Complementary Bipolar UHF Process 

• Provides Variable Amplitude Digital Pulses 

• +7V to -2V Wide Output Range 

• 350MHz High Digital Data Rate 

• 2V/ns Very Fast Slew Rate 

• Precise 50 ohm Output Impedance 

• 1C Tester Pin Electronics 

• Pattern Generators 

• Pulse Generators 

• Emulators/Development Systems 

• Built-In Test Equipment (BITE) 
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New Product Information 


Harris Part 
Number 

Product Features & Benefits 

Target 

Market/Applications 

Intelligent Power 

HIP2500 
- Intelligent 

Power Half- 
Bridge 500 

VDC Driver 

• Optimized to Drive MOS Gated Power Devices in 

Half-Bridge Topologies 

• 500 Volt Maximum Rating, HVIC Process 

• Ability to Interface and Drive N-Channel Power Devices 

• Floating Bootstrap Power Supply for Upper Rail Drive 

• 100kHz Operation 

• Peak Drive up to 2.0 Amps 

• High Frequency Switch-Mode 
Power Supply 

• Induction Heating and Welding 

• Switch Mode Amplifiers 

• AC and DC Motor Drives 

• Electronic Lamp Ballasts 

• Battery Chargers 

• UPS Inverters 

ICL7644, 

ICL7645, 

ICL7646, 

ICL7647 
- Step-up 
Converter, 

Low Voltage 

• Low Start-Up Voltage 0.9V (typ) 

• Shut Down Feature 5uA (Quiescent) 

• Low Battery Indication 

• Standby Current 80uA (typ) 

• Variety of Parts Meet Designers Needs 

• Battery Powered Applications 

• Single Cell Instruments 

• Solar Powered Devices 

• Radio Controlled Receivers 

• Portable Instruments 

• 4-20 mA Loop Powered Devices 

• Battery Back-Up 

SP720 

- Overvoltage 
Protection 

Array 

• An Array of SCR/Diode Bipolar Structures for ESD and Over 
Voltage Protection 

• 2 Protection SCR Devices per Input 

• An Array of 14 Diode Pairs 

• 1A Current Capability 

• Low "On" Resistance 

• +5V to +30V Supply Range 

• Designed to Provide Over Voltage Protection 

• Fast Sw'rtching-6ns Risetime 

• Microprocessor/Logic Input 
Protection 

• Data Bus Protection 

• Analog Device Input Protection 

• Voltage Clamp 

HRP2540 

• High Forward Current, High Reverse Energy Controlled 
Avalanche Power Rectifier 

• Low Forward Voltage Drop (1.1V Max. at 100A) 

• Controlled Maximum Avalanche Voltage (40V Max. at 40A) 

• Alternator Rectification 

• Accessory Load Dump Protector 

• High Current Forward Voltage 
Clamp 


Data Conversion 


HI-5700 

8 Bit, 20MSPS 
- Flash A/D 
Converter 

• For High Speed Converter Applications Where Wide 

Bandwidth and Low Power are Essential 

- 50 Nanosecond Conversion 

- 18 MHz Full Power Input Bandwidth 

- Single +5V Supply Voltage 

• Video Digitizing 

• Radar Systems 

• Medical Imaging 

• High Speed Data Acquisition 

HI-5701 

6 Bit, 30MSPS 
- Flash A/D 
Converter 

• For High Speed Converter Applications Where Wide 

Bandwidth, Low Noise and Low Power are Essential 

• 30 MSPS with No Missing Codes Over Temp. 

• 20 MHz Input Bandwidth 

• 0.5 LSB Linearity Max at 20 MSPS 

• Single +5V Supply Voltage 

• 0-5V Input Range Rail to Rail 

• Imaging Controllers, Video 

Digitizing 

• Radar Systems 

• Communications Systems 

• Frame Grabbers 

• Hand Scanners, FAX 

• High Speed Data Acquisition 
Systems 

HI5812 

-12 Bit Sampling 
A/D with Track 
& Hold 

• 20usec Conversion 

• 50KSPS Throughput 

• Single +5V Supply 

• 25mW Max. Power Dissipation 

• Lowest Cost 12 Bit with track & Hold 

• Remote Low Power Data 

Acquisition 

• Digital Audio 

• DSP Modems 

HI-7153 
-10 Bit 

Sampling A/D 
Converter with 

8 Channel MUX 
and Track & 

Hold Amplifier 

• Reduced External Components (and Cost) Through On-Chip 
Integration including: 

- 8 Channel CMOS Multiplexer 

- Track and Hold Amplifier 

- Buffers For Signal and Reference Inputs 

• 5 Microsecond A/D Conversion 

• Digitizes Inputs to 80KHz, 200,000 Times a Second 

• Industrial Process Control 

- Measure: Temperature, 

Pressure, Flow, Vibration, 

Sonic, etc. 

• Instrumentation 

- Automatic Test Equipment 

- System Monitors/Analyzers 

• jip Controlled Data Acquisition 
Systems 





































New Product Information 





Harris Part 
Number 

Product Features & Benefits 

Target 1 

Market/Applications 1 

Data Conversion Cont’d. | 

HI-7159A 
- 5 1/2 Digit pP 
Compatible 

A/D Converter 

• New Product for the High Precision A/D Market 

- Resolve Input Changes as Small as 1 Part In 200,000 

- Designed for Single Input of Multiplexed Systems 

• Easy Microprocessor Interface 

- Parallel and Serial Interface Modes 

- Four Common Baud Rates 

• Industrial Process Control, 

Weighing Systems, Process 

Control and Monitoring, 

Part/Item Counting 

• Precision Instrumentation 

Scientific Measurement and 

Monitors, Laboratory Instruments 

Digital Signal Processing 

HSP43168 
- Dual FIR 

Filter 

• Two Independent 8-Tap FIR Filters Configurable as a 

Single 16-Tap FIR 

• 33MHz, 45MHz Versions 

• On-Board Storage For 32 Programmable Coefficient Sots 

• Up to: 256 FIR Tops, 16x16 2-D Kernels, or 10 x 20 Bit 

Data and Coefficients 

• 10 Bit Data & Coefficients 

• Programmable Decimation to 16 

• 85-Pin PGA, 84-Pin PLCC Packages 

• Quadrature Filtering 

• Correlation 

• Imago Processing 

• Complox Filtering 

• Polyphaso Filtormg 

• Adoptlvo Filtering 

HSP43220 
- Decimating 

Digital Filter 

• Chosen ’Best of 90* by Electronic Design Magazine 

• World’s Most Accurato Digital Filter 

• Provides Decimation to 16,384 

• Equivalent to 512,000 Taps 

• Communication - Digital 

Recolvoro, Channelized 

Receivers, Satellite Ground 

Stations, Sample Rate 

Conversion 

• Instrumentation - Spectrum 

Analyzers, Digital Oscilloscopes, 
Simulators, High Speed Dig. Tost 

HSP45102 
- 12-Bit 

Numerically 

Controlled 

Oscillator 

• 32-Bit Frequency Control 

• 12-Bit Sine Output 

• 33MHz, 40MHz Versions 

• Binary FSK Modulation 

• Quadrature Phase Modulation 

• Sorial Frequency Load 

• Direct Digital Synthesis 

• Modulation-QPSK and FSK 

Modem 

HSP45106 
• Numerically 
Controlled 
Oscillator 

• 16 Bit NCO 

• High Precision 0.01 Hz Tuning, 90 Decibels Dynamic Range 

• Parallel or Serial Outputs 

• Standard Microprocessor Interface 

• Fast Frequency Switching 

Communications/Instrumentations 

• Digital Radio 

• Frequency Hop Radio 

• Modem 

• Modulation 

• Direct Digital Synthesis 

HSP45116 
- NCOM 

• Chosen "Best of 90" by Electronic Design Magazine 

• Porforms Most Popular Modulation Techniques such as AM, 

FM, FSK, and PSK 

• Performs Complex Down Conversion 

• AM Transmitters 

• QAM Modem (Modulator Side) 

• Digital Receivers 

HSP45240 
- Address 
Sequencer 

• Configurable as one 24-Bit or two 12-Bit Sequencer(s) 

• 24 x 24 Bit Crosspoint Switch Allows Addressing Used in 

FFT’s, 1D and 2D Filtering, and Matrix Math Ops 

• Device has a Microprocessor Interface, Ability to Vary the Start 
Address, Block Size, Number of Address Blocks Selected, 

Step Size Within a Block, and Step Size Between Address 
Blocks 

• The Sequencer Can Generate Addresses at Rates Faster 

Than is Currently Possible with Digital Signal Processors (i.e. 
Texas Instruments’ TMS320) 

• Data Acquisition/ID 

• Machine Vision Part Sorting 

• Optical Recognition 

• Special Effects Video 

• High End Modems 

• Telemetry and Guidance 

• Medical Imaging 

• Test and Measurement 

HSP45256 
- Binary 

Correlator 

• Correlates 8-Bit Input Data with an 8-Bit Reference Input 

• Reconfigurable 256 Stage Binary Correlator 

• 1-Bit Reference x 1,2, 4, or 8-Bit Data 

• 25.6, 33MHz Versions 

• Configurable for 1-D and 2-D Operation 

• Programmable Output Delay 

• 85-Pin PGA, 84-Pin PLCC 

• Radar/Sonar 

• Spread Spectrum 

Communications 

• Pattern/Character Recognition 

• Error Correction Coding 
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New Product Information 


Harris Part 
Number 

Product Features & Benefits 

Target 

Market/Applications 

Digital Signal Processing Cont’d. 


HSP48410 
- Histogrammer/ 
Accumulating 
Buffer 


HSP48901 
-3x3 Image 
Filter 


HSP48908 
- 2D Convolver 


HSP9501JC 
- Programmable 
Data Buffer 


Rad Hard 


HS-26C31RH 
• Radiation 
Hardened CMOS 
Quad 

Differential 
Line Driver 


HS-26C32RH 
- Radiation 
Hardened CMOS 
Quad 

Differential 
Line Receiver 


HS-65647RH 
• Radiation 
Hardened 
8K x 8 SOS 
CMOS Static 
RAM 


• 1024 x 24 Bit Delay Memory 

• 10 Bit Pixel Data 

• 4Kx4K Frame Sizes 

• Asynchronous Flash Clear Pin 

• Generates and Stores Cumulative Distribution Function 

• Available in 84 Pin PGA and PLCC Packages 

• DC to 40MHz Clock Rate 


• Two On-Chip Coefficient Storage Banks 

• Monolithic solution for 3X3 Kernels 

• Can Be configured as a 9-Tap Fir Filter 


• On-Chip Row Buffers Eliminate Need For External Memory 

• On-Chip ALU for Image Preprocessing 

• Two Chip Coefficient Storage Banks 

• Cascadable for Larger Kernels without Additional Logic 


Monolithic Row Buffer 
Convenient to Use 
Programmable Length 
Recirculate Mode 


EIA RS-422 Compatible Outputs 

Digital Data Transmission Over Balanced Lines 

Meets the Requirements of EIA Standard RS-422 

Radiation Hardened CMOS 

TTUCMOS Compatible Inputs 

High Impedance Outputs when Disabled or Powered Down 
2.75mW Standby (Max) Low Power Dissipation 


EIA RS-422 Compatible Inputs 
Digital Data Transmission Over Balanced Lines 
Meets the Requirements_o| EIA Standard RS-422 
Jened Cf' 

)mpatibl< 
ce Input! 
by (Max’ 


1.2 Micron Radiation Hardened SOS CMOS 
Latch-Up Free 




Histogramming Equalization 
Image and Signal Analysis 
Image Enhancement 
RGB Video Delay Line 


Robotics - Video Filters 
Medical - Vision Systems 
Video - Medical Imaging and 
Machine Vision 


Medical Imaging - Ultrasound, 
Image Enhancement 
Robotics - Machine Vision 
Video - Video Filters. Special 
Effects Video, Broadcast Video, 
Accelerator Boards 
Military - Target Acquisition, 
Surveillance Systems 
Industrial - Automatic Inspection, 
Template Matching, Feature 
Extraction 


Image Processing 
Video Processing 


Radiation Environments 


Radiation Environments 


Radiation Environments 


Rectifiers 


RUR15XXX. 

RURD15X)0(. 

RURDG15XXX, 

RUR30XXX. 

RURD30XXX. 

RURDG30XXX, 

RURU50XX, 

RURG50XX, 

RURU80XX 

- Rectifiers 


Transient Protection 


• Low Cost Packaging 

• New Single LeaaedPackaging 

• High Current 

• High Voltage 

• Ultra Fast Reverse Recovery 

• Soft Recovery 


VX.5MLA1206A23 
VXXMLA1206A23 
VXXMLA1210A23 
• Multi-Layer 
Varistors 


Space and Size Reduction 

Ease of Assembly 

Designed for Protection 

Peak Current Capability 

Designed for Reliability 

Designed for High Stress Environment 


Flywheel/Clamping Diodes 
Switch Mode Power Supplies 
Power Switching Applications 


• Computer Transient Protection 

• Automotive Transient Protection 

• 5V Logic Over Voltage Protection 

• Telecom Over Voltage Protection 

• Power Supplies Voltage Protection 

• Microprocessor Systems Transient 
Protection 
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Amplifiers 


Feature Products 

Wide Bandwidth Op Amps 

• Gain Bandwidth Product (typical) up to 1000 MHz, 

• 3dB Bandwldths to 870 M Hz 

High Slew Rate Op Amps 

• Op Amps with slew rate up to 2500V/ps 
(Vcc =»5V) 

• Op Amps with slew rate up to 600 V/its 
(Vcc «• 15V) 


Precision Op Amps 

• Offset voltage starting as low as 0.005 millivolts 

* Offset & bias current starting as low as 0.005 
nano amps and 0.01 nano amps respoctlvoly 



Multi-Channel Addressable Amplifiers 

• 2 digital control lines; select 1 of 4 amplifiers to be on at a time 

• Applications include: Signal Selection/ Multiplex 
and Variable Gain Stages 


Current Buffer/Driver Amplifiers 

• Key features: High slew rate of 2500V/ps, -3dB Bandwldths to 700 MHz 

• High output current up to 200 mA 

• Wide supply range 1 5V to * 16V 


Differential Amplifiers 

• Balanced differential amplifier configuration with 
controlled constant current sourco 

• RF, IF and video frequency capability 

























Amplifiers 


Ordering Information 


HARRIS PRODUCT CODE EXAMPLE 

H FA - 1100 - 1 - B 

x ~r t “ 1 —i—r 


FAMILY: _I 

FA; Ullra-Higfi Speed Analog 


TEMPERATURE: - 

C: Commercial, 0*C to 70*C 
l: Industrial,-40*C to *85'C 
M: Military/883, -55*C to *125‘C 


PACKAGE: 

B Small Outline, SOIC 
J: Ceramic DIP 
P< Plastic DIP 
Y DICE 


HARRIS PRODUCT CODE EXAMPLE 

H A 7 - 5147 - 5 


PREFIX ~r T 

H: Harris 

FAMILY:- 


PACKAGE:-■ 

1: Dual-In-Line Ceramic 
2: Metal Can 
3: Dual-In-Line Plastic 
4P: Plastic Leaded chip Carrier 
7: Mlni-DIP, Ceramic 
9P: Small Outline 
0: Chip Form 


TEMPERATURE: J 
2: '55*C to*125*C 
4: -25*C to *85*C 
5: 0*C to 4 75*C 
7: Dash-7 High Reliability 
Commercial Product 0*C 
to *75*C, Includes 96 
hour Burn-In 
9: *40*C to *85*C 


The products are available fully screened to MII-Std-883C. Contact a Harris 
Sales Office lor a copy ol the /883 data sheet 


Linear (CA 8erles) 

Linear 1Cs are available in a wide variety ol packago 
designs. These packages are identified by suliix 
letters Indicated In the chart below, when ordering 
Linear devices. It Is important that the appropriate 
suliix letter be sfllxod to the type number as indicated 
on the price schedule. 


PACKAOE 

CA SERIES 

Dual-ln-LIno Ceramic 

D 

Dual ln-Line Plastic 

E 

Frit-Seal Dual-ln-Llne Ceramic 

F 

Ouad-ln-Line Plastic 

O 

Dual-ln-Une Formed Lead TO 5 

s 

TO-5 Style Packepe 

T 

Small Outline (SO) Plastic 

M 


Extra Valua Screening 

Linear product wrfth extra value screening as an X 
added to the standard type number in the price list, 
and is also branded as such. A white dot will 
indicate location ol Pin 1. 

Example: 

A CA3080E with Extra Value screening is 
designated CA3080EX In the price list It Is branded 
CA3080EX plus a white dot at pin number t. 

Tape & Reel For Small-Outline Package* 

With the introduction ot small-ouVIne packages. 
Harris now oilers Its customers the convenient tape 
and reel style packaging. Small-outline devices, 
which can be tape and reeled, are denoted with the 
suliix *M96* or *AM96* in the linear and high speed 
logic product lines. Devices must be ordered in 
multiples ol quantities listed below. Any returns 
must be full and unopened reels 



ICL/ICM 

Device Family Prefixes 


PREFIX DEVICE FAMILY 


Pin Count Designator 



Linear 1C 


Microperipheral 1C 


National Semiconductor Alternate Source 


Temperature Range Designators 


TEMPERATURE RANGE 


Commercial: 0*C to + 70*C 


Industrial: Either -25*0 lo *85*C or-40'C to 
*85*C (Spedlied on Datasheet) 


Military -55 # C to *125 # C 



Package Type Designators 
I SUFFIX | PACKAGE 


(0.200’ pin drd«, Isolated 


(0.230* pin drda. Isolated case) 


(0.230* pin drda. 


(0.200* pin drda, case lo pin 4) 


(0.230* pin drda, case lo pin 5) 


Small Outline 1C (SOIC) 
Ceramic Dual-1 n-Llna 
Plastic Dual-1 n-Llne 
TO-99, TO-100 


X X X X /xxxx 

T T T T- — Pin Count Designator 

* Packans fvm haslnn 


Package type Designator 
Temperature Range Designator 
Electrical Option Designator Only. Used If 
more than one electrical option Is available. 
Variation of basic device type designator. Only 
used If more than one basic device Is 
available. 

3 or 4 digit basic device type part number 
Device family prefix 















































Feature Products 



Imm 


Amplifiers 









Feature Products 



HA-2841 - Unity Gain Stable Wideband Video 

Low power version of the HA-2541. Enhanced replacement for the AD841 at a lower cost. Available in PDIP 
and SOIC packages. 


Features: 

• High Slew Rate 240 V/us 

• Unity Gain Bandwidth 54 MHz 

• Low Offset Voltage xx mV 

• Differential Phase/Gain 0.03%/0.03 deg. 

• Low Distortion >83 dB 







Feature Products 





Amplifiers 







Wideband Operational Amplifiers 

Min/Max Limits <g> +25’C, Unless Otherwise Specified 


DEVICE 

GBWP 

(typ) 

(MHz) 

FPBW 

(MHz) 

SLEW 

RATE 

(typ) 

(V/ps) 

avol 

(dBy 

AZOL 

(V/mA)* 

MINIMUM 

STABLE 

GAIN 

OFFSET 

VOLTAGE 

(mV) 

BIAS 

CURRENT 

(nA) 

CMRR 

(dB) 

PSRR 

(dB) 

SUPPLY 

CURRENT 

(mA) 

SSM1 W.yi llM Cl 

HFA-0002 

1000 

4.50 

250 

98 

10 

0.7 

700 

105 

!■» 

15.0 

HFA-1100/20/30 

850 

200.0 

2500 


1 

2.0 

12000 

46 


21.0 

HA-2539 

600 

8.70 

600 

80 

10 

10.0 

20000 

60 


25.0 

HA-2839 

500 

10.0 

625 

86 

10 

2.0 

14500 

75 


15 

HA-2840 

500 

10.0 

625 

86 

10 

2.0 

14500 

75 


15 

HA-2850 

400 

5.4 

340 

86 

10 

2.0 

14500 

75 

75 

7.5 

HA-2540 

400 

5.50 

400 

80 

10 

10.0 

20000 

60 

60 

25.0 

HFA-0001 

350 

53.00 

1000 

43 

1 

15.0 

50000 

45 

35 

75.0 

HFA-0005 

300 

22.00 

420 

43 

1 

15.0 

50000 

45 

40 

40.0 

CA3450 

170 

6.56 

330 

60 

1 

15.0 

350 

50 

60 

35.0 

HA-2548 

150 

1.91 

120 

114 

5 

0.9 

50 

80 

86 

18.0 

HA-5190/5 

150 

5.00 

200 

83 

5 

5.0 

15000 

74 

70 

28.0 

HA-5147 

140 

0.45 

35 

117 

10 

0.1 

80 

100 

96 

3.5 

HA-5147A 

120 

0.45 

35 

120 

10 

0.03 

40 

114 

100 

3.5 

HA-5004 

100 

100 

1200 

100 

1 

5.0 

5000 

58 

50 

16 

HA-5020 

100 

9.6 

800 

3500 

1 

8.0 

8000 

60 

65 

10 

HA-2620 

100 

0.40 

35 

100 

5 

4.0 

15 

80 

80 

3.7 

HA-2622/5 

100 

0.32 

35 

98 

5 

5.0 

25 

74 

74 

4.0 

HA-5101 

100 

0.10 

10 

120 

1 

3.0 

200 

80 

80 

6.0 

HA-5160 

100 

1.60 

120 

97 

10 

3.0 

0.05 

74 

74 

8.0 

HA-5162 

100 

1.10 

70 

90 

10 

15.0 

0.065 

70 

70 

8.0 

HA-5221 

100 

0.24 

25 

106 

1 

0.75 

80 

86 

86 

8.0 

HA-2842 

80 

6.0 

375 

94 

2 

3.0 

10000 

85 

70 

14 

HA-2841 

50 

4.0 

250 

90 

1 

3.0 

10000 

80 

70 

11 

DUAL 

HA-5222 

100.0 

0.24 

25 

106 

1 

0.8 

80.0 

86 

86 

8.0 

HA-5102 

60.0 

0.02 

3 

100 

1 

2.0 

200.0 

86 

86 

5.0 

HA-5112 

60.0 

0.19 

20 

100 

10 

2.0 

200.0 

86 

86 

5.0 

CA3280 

9.0 

1.99 

125 

94 

1 

3.0 

5000.0 

80 

86 

4.8 

CA3280A 

9.0 

1.99 

125 

94 

1 

0.5 

5000.0 

94 

94 

4.8 

CA3240 

4.5 

0.14 

9 

86 

1 

15.0 

0.05 

70 

76 

12.0 

CA3240A 

4.5 

0.14 

9 

86 

1 

5.0 

0.04 

70 

76 

12.0 

CA3260 

4.0 

0.16 

10 

94 

1 

15.0 

0.05 

70 

70 

15.5 

CA3260A 

4.0 

0.16 

10 

94 

1 

5.0 

0.03 

80 

76 

15.5 

CA5260 

3.0 

0.10 

5 

80 

1 

15.0 

0.02 

70 

70 

2.0 

CA5260A 

QUAD 

3.0 

0.10 

5 

83 

1 

4.0 

0.02 

80 

75 

2.0 

HA-5104 

60.0 

0.02 

3.0 

100 

mm 

2.5 

200.0 

86 

86 

6.5 

HA-5114 

60.0 

0.19 

20.0 

100 

■S;, 

2.5 

200.0 

86 

86 

6.5 

HA-2444 


5.1 

160 

71 


7.0 

15000 

70 

65 

25 

HA-2400/4 

40.0 

0.20 

30.0 

94 

i 

1 

200.0 

80 

74 

6.0 

HA-2405 

40.0 

0.20 

30.0 

94 

i 



74 

74 

6.0 

HA-2406 

30.0 

0.24 

20.0 

92 

i 

10.0 


74 

74 

7.0 

CA5470 


0.01 

5.0 

80 

i 

22.0 

0.01 

55 

60 

10.0 

HA-5134 A 

4.0 

0.02 

0.8 

123 

i 

0.1 

25.0 

115 

110 

8.0 


‘AzOL applies to current feedback amplifiers only (HA-5004, HA-5020) 
NOTE: Bold type designates a new product from Harris. 


12A04| 










































High Slew Rate Operational Amplifiers 

Min/Max Limits <3> +25* C, Unless Otherwise Specified 


DEVICE 

SLEW 

RATE 

(typ) 

(V/ps) 

GBWP 

(typ) 

(MHz) 

FPBW 

(MHz) 

avol 

(dBy 

AZOL 

(V/mA)* 

MINIMUM 

STABLE 

GAIN 

OFFSET 

VOLTAGE 

(mV) 

BIAS 

CURRENT 

(nA) 

CMRR 

(dB) 

PSRR 

(dB) 

SUPPLY 

CURRENT 

(mA) 

.SINGLE. Hil 











HFA-1100/20/30 

2500 




1 

2.0 

12000 

46 

50 

21 

HA-5004 

1200 



100 

1 

5.0 

5000 

58 

50 

16 

HFA-0001 

1000 

350 


43 

1 

15.0 

50000 

45 

35 

75.0 

HA-5020 

800 

100 


3500 

1 

8.0 

8000 

60 

64 

10 

HA-2839 

625 

500 

10.0 

86 

10 

2.0 

14500 

75 

75 

15 

HA-2840 

625 

500 

10.0 

86 

10 

2.0 

14500 

75 

75 

15 

HA-2539 

600 

600 

8.7 

80 

10 

10.0 

20000 

60 

60 

25.0 

HJA-0005 

420 

300 

22.0 

43 

1 

15.0 

50000 

45 

40 

40.0 

HA-2540 

400 

400 

5.5 

80 

10 

10.0 

20000 

60 

60 

25.0 

HA-2842 

375 

80 

6.0 

94 

2 

3.0 

10000 

85 

70 

14 

HA-2542 

350 

70 


80 

2 

10.0 

35000 

70 

70 

35.0 

HA-2850 

mm 

400 


86 

10 

2,0 

14500 

75 

75 

7.5 

CA3450 

BEK 

170 


60 

1 

15.0 

350 

50 

60 

35.0 

HA-2841 

KB 

50 

4.0 

90 

1 

3.0 

10000 

80 

70 

11 

HA-2541 

250 

40 

3.0 

80 

1 

2.0 

25000 

70 

70 

40.0 

HFA-0002 

250 

1000 


98 

10 

0.7 

700 

105 

90 

15.0 

HA-5190 

200 

150 


83 


5,0 

15000 

74 

70 

28.0 

HA-5195 

200 

150 


83 


5.0 

15000 

74 

70 

28.0 

HA-2529 

150 

20 

2.1 

80 


5.0 

200 

80 

80 

6.0 

HA-2544 

150 

50 

3.2 

71 

1 

15.0 

15000 

75 

70 

12.0 

HA-2520 

120 

20 

1.5 

80 


8.0 

200 

80 

80 

6.0 

HA-2522/5 

120 

20 

1.2 

78 


10.0 

250 

74 

74 

6.0 

HA-2548 

120 

150 

1.91 

114 


0.9 

50 

80 

86 

18.0 

HA-5160 

120 

100 

1.600 

97 

10 

3 

0.05 

74 

74 

8 

HA-5221 

25 

100 

0.24 

106 

1 

0.75 

80 

86 

86 

4 

DUAL 


CA3280 

125 

9.0 

mm 

94 

1 

3.0 

5000 

80 

86 

4.8 

CA3280A 

125 

9.0 

■n 

94 

1 

0.5 

5000 

94 

94 

4.8 

HA-5222 

25 

100 

0.24 

106 

1 

0.75 

80 

86 

86 

8.0 

HA-5112 

20 

60 

0.19 

100 

10 

2.0 

200 

86 

86 

5.0 

CA3260 

10 

4.0 

0.16 

94 

1 

15.0 

0.05 

70 

70 

15.5 

CA3260A 

10 

4.0 

0.16 

94 

1 

5.0 

0.03 

80 

76 

15.5 

CA3240 

9.0 

4.5 

0.14 

86 

1 

15.0 

0.05 

70 

76 

12.0 

CA3240A 

9.0 

4.5 

0.14 

86 

1 


0.04 

70 

76 

12.0 

CA5260A 

5.0 

o 

CO 

0.10 

83 

1 


0.015 

80 

75 

2.0 

QUAD 






\ 





HA-2444 

160 

45 

5.1 

71 

1 

7.0 

15000 

70 

ia 

25 

HA-2400 

mm 

40 

0.20 

94 

1 

9.0 

200 

80 


6 

HA-2404 


40 

0.20 

94 

1 

9.0 

200 

80 

mm 

6 

HA-2405 

30 

40 

0.20 

94 

1 

9.0 

250 

74 

11 

6 

HA-2406 

20 

30 

0.24 

92 

1 

10.0 

250 

74 

Bfl 

7 

HA-5114 

20 

60 

0.191 

100 

10 

2.5 

200 

86 

mm 

6.5 

CA5470 

m 

14 

0.01 

80 

1 

22.0 

0.01 

55 

H 

10 


* AzOL applies to current feedback amplifiers only (HA-5004, HA-5020) 



Amplifiers 












































































Precision Operational Amplifiers 

Min/Max Limits (§> +25*C, Unless Otherwise Specified 


DEVICE 

OFFSET 

VOLTAGE 

(mV) 

VlO 

DRIFT 

(typ) 

(|xV/*C) 

BIAS 

CURRENT 

(nA) 

OFFSET 

CURRENT 

(nA) 

CMRR 

(dB) 

PSRR 

(dB) 

GBWP 

(MHz) 

SLEW 

RATE 

m S) 

avol 

(dB) 

SUPPLY 

CURRENT 

(mA) 

SINGLE 

ICL7650S 



0.01 

0.005 

120 

120 


2.5 

135 


HA-5127A 



40.0 

35.0 

114 

86 


10.0 

120 


HA-5130 



2.0 

2.0 

110 

100 


0.8 

120 


HA-5137A 


0.20 

40.0 

35.0 

114 

100 

63.0 

20.0 

120 


HA-5147A 


0.20 

40.0 

35.0 

114 

100 

120.0 

35.0 

120 


HA-5177A 

0.025 

0.10 

2.0 

2.0 

120 

110 

2.0 

0.8 

134 

1.7 

HA-5177 

0.060 

0.20 

6.0 

6.0 

10 

110 

1.4 

0.8 

126 

1.7 

HA-5135 

0.075 

0.40 

4.0 

4.0 

106 

94 

2.5 

0.8 

120 

1.7 

HA-5137 

0.100 

0.40 

80.0 

75.0 

100 

96 

63.0 

20.0 

117 


HA-5147 

0.100 

0.40 

80.0 

75.0 

100 

96 

140.0 

35.0 

117 


CA3193A 

0.200 

1.00 

20.0 

5.0 

110 

100 

1.2 

0.25 

110 


HA-5221 

0.30 


80 

15 


100 

100 

25 

128 

8 

HA-2548 

0.30 


5 

5 


95 

150 

120 

130 

12 

HA-5170 

0.300 


0.01 

0.03 

85 

85 

8.0 

8.0 

109 

2.5 

DUAL 

HA-5232 

0.500 

5.0 

10 

10 

100 

100 

0.5 

0.15 

108 

1.45 

HA-5222 

0.75 

0.5 

80 

50 

86 

86 

100.0 

25.0 

108 

8.00 

CA158A 

2.0 

7.0 

50 

10 

70 

65 

1.0 

0.5 

94 

1.20 

HA-5102 

2.0 

3.0 

200 

75 

86 

86 

mm 

3.0 

100 

5.00 

HA-5112 

2.0 

3.0 

200 

75 

86 

86 


20.0 

100 

5.00 

ICL7621 

2.0 

10.0 

0.05 

0.03 

76 

80 

1.4 

1.6 

80 

2.50 

CA3280 

3.0 

5.0 

5000 


80 

86 


125.0 

94 

4.80 

CA258A 

3.0 


80 

15 

70 

65 

1.0 

0.5 

94 

1.20 

CA358A 

3.0 


100 

30 

65 

65 

1.0 

0.5 

88 

1.20 

■ quad 

HA-5134A 

0.1 

0.3 

25.0 

25.0 

115 

110 


0.75 

123 

8.00 

HA-5234A 

0.2 

5.0 

10 

10 

100 

100 


0.15 

120 

2.9 

HA-5234 

0.750 

5.0 

10 

10 

100 

100 


0.15 

108 

2.9 

HA-5114 

2.5 

3.0 

200.0 

75.0 

86 

86 


20.0 

100 

6.50 

HA-5104 

2.5 

3.0 

200.0 

75.0 

86 

86 


3.0 

100 

6.50 

HA-5144 

6.0 

3.0 

100.0 

10.0 

77 

77 


0.8 

86 

0.15 




250.0 

50.0 

65 

65 

1.0 

0.5 

88 

2.00 


1 

I 

250.0 

50.0 

65 

65 

1.0 

0.5 

86 

2.00 


























































Low Power Operational Amplifiers 

Min/Max Limits @ +25*C, Unless Otherwise Specified 


DEVICE 


SINGLE 


SUPPLY 

MAX 

SLEW 

RATE 

GBWP 

CM 

OFFSET 

VOLTAGE 

OUTPUT 

OFFSET 

BIAS 

CURRENT 

V+,V- 

(typ) 

(typ) 

(MHz) 

RANGE 

SWING 

CURRENT 

VOLTAGE 

CURRENT 

(mA) 

(*V) 

m s) 

(.V) 

(mV) 

(mA) 

(mV) 

(nA) 


CA3440 

0.017 

12.5 

CA3440A 

0.017 

12.5 

CA3078A 

0.02 

18.0 

ICL7611A 

0.02 

9.0 

ICL7612A 

0.02 

9.0 

CA5130 

0.10 

8.0 

CA5130A 

0.10 

8.0 

CA5160 

0.10 

8.0 

CA5160A 

0.10 

8.0 

CA3078 

0.13 

7.0 

CA3094 

0.40 

12.0 

CA3094A 

0.40 

18.0 

CA3094B 

0.40 

22.0 

DUAL 


ICL7621A 

0.25 

9.0 

CA158A 

1.2 

13.0 

CA258A 

1.2 

6.5 

CA2904 

1.2 

6.5 

CA258 

1.2 

6.5 

CA358 

1.2 

13.0 

CA158 

1.2 

16.0 

CA358A 

1.2 

13.0 

HA-5232 

1.45 

18 

CA124 

2.0 

16.0 

CA5260 

2.0 

8.0 

QUAD 

ICL7642 

0.02 

9.0 

HA-5144 

0.15 

17.5 

CA224 

2.00 

16.0 

CA324 

2.00 

16.0 

ICL7641 

2.50 

9.0 

HA-5234 

2.90 

18 


4.2 

4.9 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

130 

13.0 

13.0 

13.0 

12 

12 

13.0 

26.0 

2.5 

3.0 


8.0 

10.0 

0.05 

80 

4.5 

■ 

100.0 

77 

10.0 

■ ■ 

250.0 

65 

10.0 


250.0 

65 

8.0 

10.0 

0.05 

80 

20 

0.750 

10 

100 


Amplifiers 
























































Single-Supply Operational Amplifiers 

Min/Max Limits @ +25*C, Unless Otherwise Specified 


DEVICE 

SUPPLY 

CURRENT 

mA 

(MAX) 

INPUT 

OFFSET 

VOLTAGE 

mV 

(MAX) 

DOES 

INPUT 

INCLUDE 

GROUND? 

RAIL-TO 

RAIL 

OUTPUT 

INPUT 

BIAS 

CURRENT 

nA 

(MAX) 

GAIN 

BANDWIDTH 

PRODUCT 

MHz 

(TYP) 

SLEW 

RATE 

(V/us) 

(TYP) 

LARGE 

SIGNAL 

VOLTAGE 

GAIN 

dB 

(MIN) 

OUTPUT 

CURRENT 

mA 

(MIN) 

SINGLE 

CA3440A 

0.017 

5 

YES 

NO 

0.04 

0.063 

0.03 

80 

15 

CA3440 

0.017 

10 

YES 

NO 

0.05 

0.063 

0.03 

80 

15 

ICL7612A 

0.02 

2 

YES 

YES 

0.05 

0.04 

0.016 

86 

8 

ICL7611A 

0.02 

2 

NO 

YES 

0.05 

0.04 

0.016 

86 

8 

ICL7612D 

0.02 

15 

YES 

YES 

0.05 

0.04 

0.016 

80 

8 

ICL7611D 

0.02 

15 

NO 

YES 

0.05 

0.04 

0.016 

80 

8 

CA5160A 

0.1 

4 

YES 

YES 

0.01 

4 

10 

90 

4 

CA5130A 

0.1 

4 

YES 

YES 

0.01 

4 

10 

90 

4 

CA5160 

0.1 

10 

YES 

YES 

0.015 

4 

10 

85 

4 

CA5130 

0.1 

10 

YES 

YES 

0.015 

4 

10 

85 

4 

CA3130A 

0.3 

5 

YES 

YES 

0.03 

15 

10 

100 

12 

CA3130 

0.3 

15 

YES 

YES 

0.05 

15 

10 

100 

12 

CA5420A 

0.5 

5 

YES 

YES 

0.001 

0.5 

0.5 

85 

1.2 

CA5420 

0.5 

10 

YES 

YES 

0.002 

0.5 

0.5 

85 

1.2 

CA3420A 

0.65 

5 

YES 

YES 

0.005 

0.5 

0.5 

86 

2.6 

CA3420 

0.65 

10 

YES 

YES 

0.005 

0.5 

0.5 

80 

2.6 

CA3140A 

2.5 

5 

YES 

NO 

0.04 

3.7 

9 

86 

12 

CA3140 

2.5 

15 

YES 

NO 

0.05 

3.7 

9 

86 

12 

CA3160A 

15 

5 

YES 

YES 

0.03 

4 

10 

94 

12 

CA3160 

15 

15 

YES 

YES 

0.05 

4 

10 

94 

12 

DUAL 

HA-5142 

0.16 

6 

YES 

NO 

100 

0.4 

1.5 

86 

4.5 

ICL7621A 

0.25 

2 

NO 

YES 

0.05 

0.5 

0.16 

86 

8 

ICL7621D 

0.25 

15 

NO 

YES 

0.05 

0.5 

0.16 

80 

8 

CA158A 

1.2 

3 

YES 

NO 

100 

1 

0.5 

88 

20 

CA358 

1.2 

7 

YES 

NO 

250 

1 

0.5 

88 

20 

CA5260A 

2 

4 

YES 

YES 

0.015 

3 

5 

83 

1.75 

CA3260A 

2 

5 

YES 

YES 

0.03 

4 

10 

94 

12 

CA5260 

2 

15 

YES 

YES 

0.015 

3 

5 

80 

1.75 

CA3260 

2 

15 

YES 

YES 

0.05 

4 

10 

94 

12 

CA3240A 

2.5 

5 

YES 

NO 

0.04 

3.7 

9 

86 

12 

CA3240 

2.5 

15 

YES 

NO 

0.05 

3.7 

9 

86 

12 

QUAD 


ICL7642C 

0.022 

10 

NO 

YES 

0.05 

0.044 

0.016 

80 

8 

ICL7642E 

0.022 

20 

NO 

YES 

0.05 

0.044 

0.016 

80 

8 

HA-5144 

0.32 


YES 

NO 

100 

0.4 

1.5 

86 

4.5 

CA324 

2 


YES 

NO 

250 

1 

0.5 

86 

10 

CA124 

2 


YES 

NO 

150 

1 

0.5 

94 

10 

ICL7641C 

2.5 

10 

NO 

YES 

0.05 

1.4 

1.6 

80 

8 

ICL7641E 

2.5 

20 

NO 

YES 

0.05 

1.4 

1.6 

80 

8 

CA5470 

10 

22 

YES 

NO 

0.01 

14 

5 

80 

4 




































Low Bias Current Operational Amplifiers 

Min/Max Limits @ +25*C, Unless Otherwise Specified 


DEVICE 

BIAS 

CURRENT 

(nA) 

OFFSET 

CURRENT 

(nA) 

OFFSET 

VOLTAGE 

(mV) 

CM 

RANGE 

(dB) 

avol 

(dB) 

GBWP 

(typ) 

(MHz) 

SLEW 

RATE 

(typ) 

(V/ps) 

CMRR 

(dB) 

PSRR 

(dB) 

CURRENT 

SUPPLY 

(mA) 

SINGLE 





CA5420A 

CA5420 

CA3420 

CA3420A 

CA5130A 

CA5160A 

ICL7650S 

CA5130 

CA5160 

CA3130A 


CA5260 

CA5260A 

CA3260A 

CA3240A 

CA3240 

CA3260 

ICL7621 

HA-5232 

CA158A 


CA5470 
ICL7641 
ICL7642 
HA-5234 
HA-5134 A 


75 

75 

0.50 

70 

70 

0.50 

55 

60 

0.65 

60 

70 

0.65 

75 

60 

0.10 

75 

60 

0.10 

120 

120 

3.00 

70 

55 

0.10 

70 

55 

0.10 

80 

80 

15.00 


11.0 

2.5 

80 

83 

3.0 

3.0 


70 

80 

70 

75 

2.0 

2.0 

13.0 

94 

4.0 

10.0 

80 

76 

15.5 

13.0 

12.0 

86 

86 

4.5 

4.5 


70 

70 

76 

76 

12.0 

12.0 

10.0 

94 

4.0 

10.0 

70 

70 

15.5 

12.0 

80 

1.4 

1.6 

76 

80 

2.5 

12.0 

108 

0.5 

0.15 

100 

100 

1.45 

13.0 

94 

1.0 

0.5 

70 

65 

1.2 


3.5 

80 

4.2 

80 

4.2 

80 

12 

108 

10.0 

123 



5.0 

55 

1.60 

70 

1.60 

70 

0.15 

100 

0.75 

115 




High Voltage 


PART NUMBER 

FEATURES 

APPLICATIONS 

HA-2640/5 

• Slew Rate. 1 V/ms 

• Bandwidth.4MHz 

• Input Offset Voltage.4mV 

• Offset Current. 5nA 

• Output Voltage Swing. 1 35V 

• Input Voltage Range. 1 35V 

• Supply Range.* 10V to * 40V 

• Output Overload Protection 

• Industrial Control Systems 

• Power Supplies 

• High Voltage Regulations 

• Resolver Excitation 

• Signal Conditioning 

HC2000H 

• 7 Ampere Max. Output 

• 30Khz at 60W 

• 1 32 Volt Output Swing 

• Built-in Load Line Limiting Circuit 

• Reactive Load Fault Protection 

• 1 37.5 Volt Supply Range 

• Hybrid Construction, 10 Terminal 1.31" x 2.33" 
Package 

• Servo Amplifiers 
(AC, DC, PWM) 

• Deflection Amplifiers 

• Power Operational Amplifiers 

• Voltage Regulators 

• Driven Inverters 


1ECTE1I 


Amplifiers 










































































General Purpose Op Amps 

Sorted by Gain Bandwidth 


DEVICE 

GBWP 

(MHz) 

SLEW 

RATE 

VIO 

(mV) 

lib 

(na) 

CMRR 

(db) 

STABLE 

GAIN 

AVOL 

DB 

Vout 

SWING 

Ips 

(ma) 

Vcc 

max 

SINGLE 











CA3078 

0.002 

1.5 

4.5 

170 

80 

1 

88 

5.1 

0.13 

7 

CA3440A 

0.063 

0.03 

5 

0.04 

70 

1 

80 

3 

0.017 

12.5 

CA3440 

0.063 

0.03 

10 

0.05 

70 

1 

80 

3 

0.017 

12.5 

CA5420 

0.5 

0.5 

10 

0.002 

70 

1 

85 

3.5 

0.5 

11 

CA3420 

0.5 

0.5 

10 

0.005 

55 

1 

80 

0.9 

0.65 

11 

CA741 

1 

0.5 

6 

500 

70 

1 

86 

12 

2.8 

18 

CA3193 

1.2 

0.25 

0.5 

40 

100 

1 

100 

13 

3.5 

18 

ICL7611B 

1.4 

1.6 

5 

0.05 

76 

1 

80 

4.5 

0.02 

9 

ICL7612D 

1.4 

1.6 

15 

0.05 

76 

1 

80 

4.5 

0.02 

9 

ICL7611D 

1.4 

1.6 

15 

0.05 

76 

1 

80 

4.5 

0.02 

9 

ICL7650S 

2 

2.5 

0.005 

0.01 

120 

1 

135 


3 

9 

CA5160A 

4 

10 

4 

0.01 

75 

1 

90 


0.1 

8 

CA5130A 

4 

10 

4 

0.01 

75 

1 

90 


0.1 

8 

CA3160A 

4 

10 

5 

0.03 

80 

1 

94 

12 

15 

8 

CA5160 

4 

10 

10 

0.015 

70 

1 

85 


0.1 

8 

CA5130 

4 

10 

10 

0.015 

70 

1 

85 


0.1 

8 

CA3160 

4 

10 

15 

0.05 

70 

1 

94 

12 

15 

8 

CA3140A 

4.5 

9 

5 

0.04 

70 

1 

86 

12 

6 

18 

CA3140 

4.5 

9 

15 

0.05 

70 

1 

86 

12 

6 

18 

CA3130A 

15 

9 

5 

0.03 

80 

1 

94 

12 

15 

8 

CA3130 

15 

9 

15 

0.05 

70 

1 

94 

12 

15 

8 

DUAL' 

CA158A 

1 

0.5 

2 

50 

70 

1 

94 

13 

1.2 

13 

CA258A 

1 

0.5 

3 

80 

70 

1 

94 

13 

1.2 

6.5 

CA358A 


0.5 

3 

100 

65 

1 

88 

13 

1.2 

13 

CA1558 

1 

0.5 

5 

150 

70 

1 

94 

13 

1.2 

6.5 

CA158 

1 

0.5 

5 

150 

70 

1 

94 

13 

1.2 

16 

CA2904 

1 

0.5 

5 

500 

70 

1 

94 

12 

2.8 

22 

CA358 

1 

0.5 

6 

500 

70 

1 

86 

12 

2.8 

18 

CA1458 

1 

0.5 

7 

250 

50 

1 

100 

13 

1.2 

6.5 

CA258 

1 

0.5 

7 

250 

65 

1 

88 

13 

1.2 

13 

CA5260 

3 

5 

15 

0.015 

70 

1 

80 

3 

2 

8 

CA3260A 

4 

10 

5 

0.03 

80 

1 

94 

12 

15.5 

8 

CA3260 

4 

10 

15 

0.05 

70 

1 

94 

12 

15.5 

8 

CA3240A 

4.5 

9 

5 

0.04 

70 

1 

86 

12 

12 

18 

CA3240 

4.5 

9 

15 

0.05 

70 

1 

86 

12 

12 

18 

QUAD 

CA124 

1 

0.5 

5 

150 

70 

1 

94 

26 

2 

16 

CA324 

1 

0.5 

7 

250 

65 

1 

86 

13 

2 

16 

CA224 

1 

0.5 



65 

1 

88 

13 

2 

16 

ICL7642E 

1.4 

1.6 


0.05 

70 

1 

80 

4.5 

0.09 

9 

ICL7641E 

1.4 

1.6 


0.05 

70 

1 

80 

4.5 

10 

9 

HA4741 

3.5 

1.6 


200 

80 

1 

94 

12 

5 

20 

CA5470 

14 

5 

22 

0.01 

55 

1 

80 

4 

10 

8 



















































Current Feedback Amplifiers 


Current Feedback Amplifiers 



UNITY GAIN 

SLEW 

OUTPUT 


BANDWIDTH 

RATE 

CURRENT 

DEVICE 

(MHz) 

(V/HS) 

(mA) 

HfAl 100/20/30 

850 

2500 

*60 

HA-5004 

100 

800 

*100 

HA-5020 

100 

1200 

*30 



»9V into 100W 


3.5V into 75W 


SUPPLY 

RANGE 

(V) 


*5V 


«5V to *18 


* 5V to * 15 


Applications 

Description 

• Unity Gain Video/Wideband Buffer 

Devices such as the HFA1100/20/30, HA-5004 and 

• Video Gain Block 

HA-5020 avoid the 'gain-bandwidth* trade off 

• High Speed Peak Detector 

necessary with conventional operational amplifiers. 

• Fiber Optic Transmitter 

These curront feedback amplifiers deliver nearly 

• Zero Insertion Lose Transmission Line Drivers 

equal bandwidth over a wide range of gains. 

• Current to Voltage Converter: D/A Output Buffer 


• Radar Systems 


• Imaging Systems 


• Video Distribution Amp/Coax Cable Driver 


• Flash A/D Driver 


• Waveform generator Output Driver 



Multi-Channel Addressable Amplifiers 


HA-24XX Selectable Four Channel Amplifiers 


Features: 

• 4 Differential Inputs, Single Ended Output 

• 2 Digital Inputs to Activate 1 of 4 Differential Inputs 



HA-2400/04 


HA-2405 


HA-2406 


HA-2444 


SLEW 
RATE 
(V/ps TYP) 


WIDE GAIN AVOL 

BANDWIDTH MIN 

(MHz) (dB) 


CROSSTALK 
(dB TYP) 



Functional Diagram 



D1 

DO 

EN 

SELECTED 

CHANNEL 

L 

L 

H 

1 

L 

H 

H 

2 

H 

L 

H 

3 

H 

H 

H 

4 

X 

X 

L 

NONE 


NOTE: Bold type designates a new product from Harris. 


NOTE: 

1. HA-2444 no external compensation needed, 
HA-240Q/D4/06, gains <10 need external compensation. 


Amplifiers 



































































Multi-Channel Addressable Amplifiers 


CA3256 

CMOS/BiCMOS Analog Video 4 Channel Switch and Amplifier 


Features 

• 5 Multiplex Video Channels 
-1 Independent Channel 

- 4 Channels with Enable 

• 4 led Channel Indicator Outputs 

• Wideband Video Amplifier 

- 26MHz Unity Gain 

• Programmable video Amplifier Gain 

• High Signal-Drive Capability 


Applications 

• Video Multiplex Switch 

• 750 Video Amplifier/Line Driver 

• Video Signal-Level Control 

• Monitor Switching Control 

• TV/CATV Audio/Video Switch 

• Video Signal Adder/Fader Control 


CA3256 Block Diagram 



Switch Control Logic 


CHANNEL 

NO. 

C 

A 

B 

ENABLE 

1 

0 

0 

O 

1 

2 

0 

0 

1 

1 

3 

0 

1 

0 

1 

4 

0 

1 

1 

1 

5 + (1-4)* 

1 

Channel 1-4 

1 

5 

1 

Channel 5 Only 

0 

None 

0 

X X 

0 


*For maximum video bandwidth, use single channel selections. 





Current Buffers/Drivers 


PART NUMBER 

FEATURES 

APPLICATIONS 

HA-5033 

• Differential Phase Error.0.T 

• Differential Gin Error.0.1% 

• High Slew Rate.1300V/jxs 

• Wide Power Bandwidth.80MHz 

• Fast Rise Time.3ns 

• Wide Power Supply Range.* 5V/« 16V 

• Video Buffers 

• HF Buffers 

• Op Amp Isolation Buffers 

• High Speed Line Drivers 

• Impedance matching 

HA-5002 

• High Slew Rate.1300V/^is 

• High Output Current. 200mA 

• Low Quiescent Current.9mA 

• Precision Buffers 

• Op Amp Isolation Buffers 

• High Speed Line Drivers 

HA-2542 

• Av>-1, +2 Stable with No Compensation 

• High Output Current.100mA 

• Wide Power Bandwidth.5.5MHz 

• High Slew Rate.350V/ps 

• Video Cable Drlvors 

• Pulse Amplifiers 

• Wideband Signal Conditioners 


Differential Amplifiers 


TYPE 

DESCRIPTION 

FEATURES 

FREQ. 
RANGE 
DC TO 
MHz 

A 

(TYP) 

dB 

BW 
(3d B) 
POINT 
(TYP) kHz 

l/F. 

NF 

(TYP) 

dB 

AGC 

RANGE 

(TYP) 

dB 

PKG 

NO. 

OF 

PINS 

CA30263 

Dual Indopondont 

• Balanced Differential-Amplifier 
Configuration with Controlled 
Constant-Current Source 

• RF, IF and Video Frequency 

120 

32Q 

550A 

3.26 

75 

12T 

CA3028A 

Differential/ 
Cascado Ampllllors 

120 

40Q 

- 

7.2# 

62 

8C,S, 

T 

CA3028B 


Capability 

• Balanced AGC Capability 

120 

40 

8 

7.2# 

62 


CA3049 

Dual High 
Froquoncy 

• Operation from DC to 500MHz 

• CA3028B is Controlled for Input 

Offset Voltage, Current and Input 

Bias Current and is Intended for 
"Balance" Requirements 

• Push-Pull Inputs and Outputs 

500 

22 

1.35B 

53 

75 

12T 

CA3053 

Differential/ 
Cascado Amplifier 

120 

40 

Recommended for 

IF Amplifier Applications 

8E,S, 

T 

CA3054 

Dual Indepondont 

• CA3055 and CA3006 are Identical 
Except for Input Offset Voltage 

• CA3028 and CA3052 are Identical 

120 

32 

550A 

3.25 

75 

14E 

CA3102 

Dual High- 
Frequency 

Except for 100MHz Noise 
Specification 

• CA3051 and CA3050 are Identical 
Except for Package 

• CA3054 and CA3026 are Identical 
Except for Package and Substrate 
Connection 

• CA30263 - Mil Std 883 Rev C Non- 
Compliant Version Only 

500 

22 

1.35B 

1.5 

1 

14E 


# Noise Figure Afr(MHz) »GHz ClGp Min. at 100MHz Cascade, 16db. Differential Amplifier 14dB 
V0UT(p-pV): CA3028B, 11.5; TA Range: -55’C to +125’C Except for CA3054 -40'C to +85'C 


Amplifiers 
























































































Operational Amplifiers Glossary 


AVERAGE INPUT OFFSET CURRENT DRIFT - The 
average change in offset current between room (+25*C) and 
high temperature (+125'C, +85'C or +75'C) or between 
room temperature and low temperature (O’C, -25'C or -55‘C) 
divided by the temperature difference. 

AVERAGE OFFSET VOLTAGE DRIFT - The average 
change in offset voltage between room (+25*C) and high 
temperature (+125*C, +85*C or +75‘cl or between room 
temperature and low temperature (O'C, -25'C or -55*C) 
divided by the temperature difference. 

CHANNEL SEPARATION - The ratio of the output of a 
driven amplifier to the output (referred to input) of an 
adjacent undriven amplifier. 

COMMON MODE INPUT VOLTAGE (Vic) * The 
average of the voltages present at the differential input 
terminals. 

COMMON MODE INPUT VOLTAGE RANGE (V|CR) - 
The range of voltage that if exceeded at either input terminal 
will cause the amplifier to cease operating properly. 

COMMON MODE REJECTION RATIO (CMRR) - The 
ratio of change in input offset voltage to change in input 
commmon-mode voltage, expressed in dB. 


CMRR - 20 x logio 


(—) 

\ VCM / 


COMMON MODE RESISTANCE (rj c ) - The ratio of 
change in input common-mode voltage to the resulting 
change in input current. 

DIFFERENTIAL INPUT RESISTANCE (rj c ) - The ratio 
of change in input differential voltage (small-signal, assumes 
amplifier operating linearly) to the resulting change in 
differential input current. 

FULL POWER BANDWIDTH (FPBW) - The maximum 
frequency at which a full scale undistorted (THD< 1%) sine 
wave can be obtained at the output of the amplifier. 

GAIN BANDWIDTH (GBW) - The open-loop gain of an 
op amp (in V/V) at a mid-band, linear-region frequency 
(usually between IKHz and lOKHz) times that frequency (in 
Hz). GBW - [AvoiJ * f 

INPUT BIAS CURRENT (IBIAS) * The average of the 
currents flowing into or out of the input terminals when the 
output is at zero volts. 

INPUT NOISE CURRENT (i n ) - The input noise current 
that would reproduce the noise seen at the output if all 
amplifier noise sources were set to zero and the source 
impedances were large compared to the optimum source 
impedance. 

INPUT OFFSET CURRENT (los) ■ The difference in the 
currents flowing into the two input terminals when the output 
is at zero volts. 

INPUT OFFSET VOLTAGE (Vos) - The differential D.C. 
voltage required to zero the output voltage with no input 
signal or load. Input offset voltage may also be defined for 
the case where tow equal resistances are inserted in series 
with the input leads. 


INPUT OFFSET VOLTAGE (Vos) - The differential 
D.C. voltage required to zero the output voltage with no 
input signal or load. Input offset voltage may also be defined 
for the case where tow equal resistances are inserted in 
series with the input leads. 

INPUT NOISE VOLTAGE (en) - The input noise voltage 
that would reproduce the noise seen at the output if all the 
amplifier noise sources and source resistances were set to 
zero. 

LARGE SIGNAL VOLTAGE GAIN (Ay) - The ratio of 
the peak to peak output voltage swing (over a specified 
range) to the change in input voltage required to drive the 
output. 

OUTPUT CURRENT (loUT) • The ratio of the change 
in output voltage to the change in output current. 

OUTPUT RESISTANCE (RO) - The ratio of the change 
in output voltage to the change in output current. 

OUTPUT SHORT CIRCUIT CURRENT (Isc) - The 
output current available from the amplifier with the output 
shorted to ground (or other specified potential). 

OUTPUT VOLTAGE SWING (VoUT) - The maximum 
output voltage swing, referred to ground, that can be 
obtained under specified loading conditions. 

OVERSHOOT - Peak excursion above final value of an 
output stop response. 

POWER SUPPLY REJECTION RATIO (PSRR) - The 
ratio of the change in input offset voltage to the change in 
power supply voltage producing it. 

RISE TIME (tf) - The time required for an output voltage 
step to change from 10% to 90% of its final value, when the 
input is subjected to a small-signal voltage pulse. 

SETTLING TIME (tset.) * The time required, after 
application of a step input signal, for the output voltage to 
settle and remain within a specified error band around the 
final value. 

SLEW RATE (SR) - The rate of change of the output 
under large-signal conditions. Slew rate may be specified 
separately for both positive and negative going changes. 

SUPPLY CURRENT (Is) - The current required from the 
power supply to operate the amplifier with no load and the 
output at zero volts. 

SUPPLY VOLTAGE RANGE - The range of power 
supply voltage over which the amplifier may be safely 
operated. 

UNITY GAIN BANDWIDTH - The frequency range form 
D.C. to that frequency where the amplifiers open loop gain 
is unity. 




Intelligent Power 


Feature Products 


Power Converters 
AC to DC 

• Converts an AC input into a regulated DC output 

• Wide input frequency range (48 Hz - 440Hz) 

• Line and load regulation (5%) 

DC to DC 

• Converts a DC input voltage to a higher, lower, or sign changed output voltage 

• 98% typical power efficiency 

• Easy to use (only 2 passive external components) 


Drivers 
Half Bridge 

• Provides flexible control and managomont of power MOSFETs or IGBTs in a 
half bridge format 

• 500 Volt maximum rating 

• Peak drive to ZA 

• Switching speeds to 10OKHz 

Power MOSFET 

• Provides interface circuitry between digital control circuitry and power MOSFETs 

• High Peak output current (2A) 

• Fast switching timos (200nS) 

High Side Switches 

• Provides supervisory functions and control butwoon loads and supply voltagos 

• Overvoltage shutdown 

• Load currents up to 1.2 amps 

Low Side Switches 

• Provides supervisory functions and control botwoon loads and ground 

• Over current and ovor temperature limiting 

• Load currents to 700mA 

Zero Voltage Switch/Driver for Triacs 

• Generates output pulses when an AC input voltage crosses through zero volts. 

• 24V, 120V, 208/230V 50/60 or400Hz operation. 


30V 50/60 or 400Hz operation. 


Electronic Protection Array 

• Provldos ESD & overvoltage protection 

• 1A curront capability 

• +5V to +20V supply range 

• 6ns riso tlmo 


Voltage Detectors 

• Senses high and low presettable DC voltage values and provides an output 
when they are excoodod 

• Threshold accuracy (2%) 

• Individually programmable upper and lower trip points 


Pulse Width Modulators 

• Provides control circuitry for regulated switching power supplies 

• Line/Load regulation (0.02%) 

• Switching Frequency (>100KHz) 


Battery Back Up Switch 

• Automatically connects battery to equipment when power is lost and drops 
battery when power is restored 

• Wide supply range (2.5V to 15V) 

• Low power consumption (1.5A) 


Voltage Regulators 

• Changes unfiltered raw supply voltage to an improved/regulatod DC voltage. 

• Output current to 10 mA with pass transistor 

• Line regulation (.03%), load regulation (3) 


2B 


Intelligent Power 


















Intelligent Power 


Ordering information 


5 o o' i 


FAMILY:-1 

IP; Intelligent Power 


Low Side Switch 
High Slda Switch 
Hall Brldga 
ACIDC Converters 
Full Bridge 

Regulator/Power Supply 
Protection Circuits 
Special rune 11 on 


VOLTAOE: - 

Multiply by 10 lor capability 
(ex 50 - 500V) 

It • la used lor llrst digit do 
not multiply by 10. 

(ex -5 - 5 V) 


PACKAGE: 

P: Plastic DIP 
B: SOIC 
S: Power SIP 
M: PLCC 
J: Ceramic DIP 


TEMPERATURE: 

A: Automotive (-40 tot 05) 
C: Commerdal (0 to 70) 

I■ Industrial (-40 to 85) 

M: Military(-55 to 125) 


Sequential Number based on order ot 
development 0-S 


CA 3242 E X 

,J T TJ 


4 Digit Basic Device 
Type Part Number 


| Package Suffix j 

Dual-ln-Llne Ceramic 

D 

Dual-ln-Une Plastic 

E 

Frit-Seal Dual-ln-Une Ceramic 

F 

Oued-ln-Une Platlc 

O 

Dual-ln-Une Formed Lead TO 5 

s 

TO-5 Style Package 

Small Outline (SO) Plastic 

T 

M 


Tape & Reel For 
Small-Outline Package* 
With the introduction of 
smBlI-outllno packages. 
Harris now offers Its cus¬ 
tomers the convenient 
tape and reel style pack¬ 
aging. Small-outline 
devices, which can be 
tape and reeled, are 
denoted with the suffix 
*M96" or "AM96" in the 
linear and high speed 
logic product lines. 
Devices must be ordered 
In multiples of quantities 
listed below. Any returns 
must be full and un¬ 
opened reels. 


Extra Valu* Screening 
Linear product with 
extra value screening 
as an X added to the 
standard type number 
In the price list, and Is 
also branded as such. 
A white dot will indicate 
location of Pin 1. 
Example: 

A CA3080E with Extra 
Value screening Is 
designated CA3080EX 
in the price list it is 
branded CA3080EX 
plus a white dot at pin 
number 1. 


TAPE REEL DEVICES 
LEAD WIDTH SIZE PER 
COUNT IN mm INCHES REEL 


HV/ICL/1CM 

Dovlco Ftmlly Prefix— _ 

I PREFIX I DEVICE FAMILY 



Mlcroperlpheral 1C 


High voltage 


National Semiconductor Alternate Source 


Temperature Range Designators 

SUFFIX 

TEMPERATURE RANOE 


Commerdal: 0‘C to «70 , C 


Industrial: Either *25*C to *85*0 or -40*C to 
■*85 # C (Spedlied on Datasheet) 

i M 

Military -55*C to*125*C 


Pin Count Designator 



PIN 


SUFFIX 

COUNT 

DIAMETER 



Package Type Designators 


(0.200' pin drde. laolaled case) 


(0.230' pin drde. Isolated case) 


(0.230' pin drde, case to pin 5) 


(0.200' pin drde, case to pin 4) 


(0.230' pin drde, case to pin 5) 


Small Outline 1C (SOIC) 
Ceremlc Dual-1 n-Line 
Plastic Dual-1 n-Llne 


1 OR 4 DIGIT HIGH RELIABILITY 

OPTION SUFFIX DESIGNATOR 

X X X X /xxxx 

T T- — Pin Count Designator 

1 -Package type Designator 

-Temperature Range Designator 

-Electrical Option Designator Only. Used If 

more than one electrical option is available. 

-Variation of basic device type designator. 

Only used If more than one basic device Is 
available. 

-3 or 4 digit basic device type part number 

-Device family prefix 










































Feature Products 
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Feature Products 


Electronic Protection Array 

For ESD & Overvoltage Protection Using SCR/Diode Circuit Structures. 

SP720 


Features: 

• 1.0 A Current capability 

• +5V to +28V supply Range 

• Fast Switching 6ns Rise Time 

• An Array of 14 Diode Pairs 

• -40'C to +125*C Operating Temperature Range 


DC/DC Converters and Regulators 

Produced on low power CMOS, these product offer superior performance over other second source 
devices while providing latch-free operation at very competitive prices. 

ICL7644/5/6/7 - Low Voltage Step-Up Converters (New) 

Features: 

• +3 V or 5 V Output from a Single 1.5V Cell 

• 0.9 V Start-Up 

• 200 mA (Int. MOSFET), 350 mA (Ext. MOSFET) 

• 5uA Quiescent Current 

• 14 Pin PDIP/SOIC 





Power Converter - AC to DC 


HV-2405E 


Worldwide single chip Power Supply 


Features 

Applications 

• Direct AC to DC Conversion 

• Non-isolated Power Supplies 

• Wide Input Range (18Vrms - 264Vrms: HV-2405E) 

• Battery Back Up Systems 

• Output Current to 50mA (150mA, App Note 9101) 

• Housekeeping Supply for Switch Mode Power Supplies 

• Adjustable Output Voltage: 5 to 24V 

• Dual Output supply for Off-Line Motor Controls 

• UL Recognized 


• Line/load Regulation <5% 

Package Availability - 8 Pin Plastic MlniDIP 



R 1 SWITCHING VOLTAGE 

Cl =i= a PnE-REGULATOR REGULATOR 

INHIBIT 5 I 

C3=|= VSENSE —' =4= C4 

o-n I | - T - 

AC RETURN PRE-REGULATOR CAP 2 
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Power Converters - DC to DC 


1CL7644/5/6/7 

Converts 1.5V Single Cel! Battery Voltage to +3V or +5V Output 


Features: 

• 0.9V Start-Up 

• +3V or +5V Output From A Single 1.5V Cell 

• l ou t - 200mA (Internal MOSFET) 

• Standby Current: ICL 7644/5/6/7 (80pA) 

• Shut Down Current: 5pA 


Applications: 

• Pagers/RC Receivers 

• Portable Instruments 

• Battery Powered Devices 


Package Availability -14 pin plastic DIP 
14 pin SOIC 
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ICL7644/5/6/7 Functional Diagram 


ICL7660, ICL7660S, ICL7662 

Converts +DC Input Voltage to -DC Output Voltage, Positive Voltage Doubler 
Features: 


DEVICE NO. 

ICL7660 

ICL7660S 

ICL7662 

Supply Voltage Range 

Hi 3.0-10V 
Lo1.5-3.5V 

Hi 3.0-12V 
Lo1.5-3.5V 

Hi 9.0-20V 

Lo 4.5-1 IV 

OSC-Frequency 

lOKHz 

lOKHz 

lOKHz 

Power Efficiency 

95% 

95% 

95% 

Voltage Conversion 
Efficiency 

97% 

99% 

97% 

Output Source/Resistance 

100Q 

1000 

1000 

Supply Current 

500pA 

160pA 

600pA 


Applications: 

Inexpensive Negative Supplies For Data Acquisition 
Systems 

Package Availability - 8 pin SOIC (7660, 7660S) 

8 pin MiniDIP (ALL) 

8 pin TO-99 (ALL) 



R ° v 0lJ 


r“Wr“—*o 

^v 0UT .-v+ 


a) b.) 

Simple Negative Converter and its Output Equivalent 




























Drivers - Half Bridge 


SP600/601, HIP2500 

Intelligent Power” Circuitry Provides Interface Between Low Voltage Logic and High Power/Voltage Half Bridge Configuration. 


Features: 


Device No. 

SP600 

SP601 

HIP2500 

Logic to High 

Voltage Interface 

Yes 

Yes 

Yes 

Upper Rail Drive 
Supply on Chip 

Yes 

Yes 

Yes 

Single Supply Latch 
Free CMOS 

Yes 

Yes 

Yes 

Output Drive 

>.5A 

>.5A 

2.0A 

Simultaneous 
Conduction Lockout 

Yes 

Yes 

No 

PWM Frequency 

DC to 
20KHz 

DC to 
20KHz 

lOOKHz 

Shoot-Through 

Protection 

Yes 

Yes 

No 



•Bootstrap Capacitor 


Applications 

• Power Supplles/UPS - Ballast Supplies 

• PWM Motor Drivos 

• Motor Controls 

*IR2110 Altemato Source (HIP2500) 

Package Availability - 22 pin DIP (SP600/601) 
14 pin DIP (HIP2500) 



Intelligent Power 






































Drivers - Half Bridge 



CA3169 

Logic Driven "Intelligent" Automotive Solenoid/Lamp Driver 
Features: 

• Input TTL/CMOS Compatible 

• lout “ 600mA (Typ.) 

• Supply Voltage Range 10.5V to 18V 

• Thermal Overload Plus Output Short Circuit Protection 

• Inductive "Kick" Protection 



THERMAL OUTPUT A 
'PROTECTION - ltliy 


Applications: 

• Solenoid Driver 

• Relay/Lamp Driver 

• Motor Controller 

• Triac/SCR Driver 


Package Availability - 5 LEAD to -220 

Vertical and Horizontal Mount 


i 3 A MAX 
OVER J SURGE 
VOLTAGE . 
PROTECTION 


MOUNTING 

flange 

4 (GROUNO) 


Drivers - Power MOSFET 


HV400/ICL7667 

Provides Interface Circuitry Between Logic and Power MOSFETS 
Features: ICL7667 


Part No. 

HV400 

ICL7667 

Peak Output 

Source Current 

6A 

800mA 

Peak Output 

Sink Current 

30A 

800mA 

Switching 

Frequency 

300KHz 

1.0MHz 

Supply Current in 
Quiescent State 

0A 

2.5mA 

Fall Time 

22ns 

30ns 

TTL/CMOS Input 
Compatible 

Yes 

Yes 

Supply Range 

20V 

15V 


Applications: 

• Switching Power Supplies 

• DC/DC Converters 

• Motor Controllers 

• Uninterruptible Power Supplies 

Package Availability - 8 pin plastic SOIC 

8 pin plastic Mini-DIP 
TO-99 CAN (ICL7667) 





























High Side Switches 


CA3273 

Provides Drive and Control Functions in “ON" and "OFF" Modes 


Features 

• Current limit (1.2A) 

• Supply range (4-24V) 

• R on -40ohms 

• Overvoltage shutdown (25-40V) 

• Thermal shutdown (150*C) 


Applications 

• Power Supplies/UPS - Ballast Supplies 

• PWM Motor Drives 

• Motor Controls 

"IR2110 Alternate Source (HIP2500) 

Package Availability - 22 pin DIP (SP600/601) 
14 pin DIP (HIP2500) 


CA3273 


V CC 
PIN 1 


OUTPUT PASS 
r 9 TRANSISTOR ^ 

-wv- 


V 


PIN 2 

Vsw 


1 


2B 


Low Side Switches 


CA3274 

Provides Drive, Control with Over Current Sensing Functions between Loads and Power 

Features Applications 

• Current Limit (200mA) • Solenoid/Relay Driver 

• Control Input Logic Compatible • Lamp Driver 

• Ovorcurrent Flag Output • Ignition Coil Driver 

• Switching Time (5{iS) 
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Low Side Switches 


CA3242/62/A/72 


Quad Power Drivers Supply Drive Plus Supervisory Functions for Ground Reference Loads 
Features: 


TYPE NO. 


Type Of Output 


Output Current Rating 
Vsat @ Current Rating 


Voltage Rating (V cc ) sus 


Output Current Limitin 


Short-Circuit Protection 


Thermal Limiting 


Thermal Shutdown 


Fault Indicator Fla 


Temperature Range 


-40* C to +85'C 


-AO’Cto+^S’C 


Package Options: 
16 DIP (std) 


15 SIP 


28 PLCC 


Applications: 

• Relay/Solenoid Drivers 

• Motor Drivers 

• Heater Control 

Package Availability -16 pin DIP Plastic 




Low Side Switches 


CA3059/3079 

Provides Triac Drive Signals when AC Power Input 
Crosses OV 

Features: 

• Wide Operating Range - 24V, 120V, 208/230V, 277V 
(50,60 or 400Hz) 

• On Chip Owner Supply (Self Powered from AC Input) 

• High Power Current up to 240mA 

• RFI Interference Eliminated 

Applications: 

• Relay/Value Control 

• Heater Control 

• Photosensitive Control 

• Lamp Control 



NEGATIVE TEMPERATURE COEFFICIENT 
































































Electronic Protection Array 


SP720 - Electronic Protection Array 

Provides ESD & Overvoltage Protection Using 
SCR/Diode Circuit Structures 


Features 

• 1A Current Capability 

• Low "ON" Resistance 

• +5V to +28V Supply Range 

• Designed to Provide Over Voltage Protection 

• Fast Switching - 6ns Risetime 

• An Array of 14 Diode Pairs 

• Proven Interface Protection for ESD 

• -40*C to +125*C Operating Temperature Range 

Applications 

• Microprocessor/Logic Input Protection 

• Data Bus Protection 

• Analog Device Input Protection 

• Voltage Clamp 



Voltage Detectors 


ICL7665S - Voltage Detector 

Detects Under And Ovor Voltage Condition. Usor ProgrammableTrip Points Prevent Oscillation 
Features 

• Low Power CMOS Construction (lOpA) 

• Wide Operating Range (1.6V to 16V) 

• On Chip Proclclon Reference 

• Improved Direct Replacement for Other 
Second Source Dovices 


Applications 

• Battory Powored System 

• Portablo Computers 

• Charging Systems 



ICL8211/8212 - Voltage Detector 

Provides Precision Voltage Detection 

Features 

• Precision Internal Reference 

• Wide Operating Supply Range (1.8-30V) 

• Output Current: ICL 8211-12mA 

ICL 8212-35mA 

• Stable Operation Under Temperature and Supply Variation 

• Easy to Set Hysteresis Range 

Applications 

• Low or High Sensor/Indicator 

• Programmable Voltage Reference or Zener 

• Series or Shunt Power Supply Regulator 

Package A/ailability - 8 pin Mini DIP 
8 lead SOIC 
TO - 99 Can 
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Pulse Width Modulators 


CA1524, CA2524, CA3524 

Control Circuitry For Use In Switching Regulator (Power Supply) Circuits 


Features: 



Regulating 

pulse-width 

modulators 



Vo^ange 

Load 

Regualtlon 
%V 0 (Typ) 

Ripple 
Rejection 
dB (Typ) 

Total Standby 
Current os (mA) 
(Max) 

4.8 to 5.2 

0.2 

66 

10 

4.8 to 5.2 

0.2 

66 

10 

4.6 to 5.4 

0 2 . 

66 

10 


V C^SAT 

(Typ) 


Electrical characteristics at V+ - 20V, f - 20kHz. 

T a - -55 to +125*C for CA1524; 0 to +70'C for CA2524, CA3534. 
16-lead dual-ln-llne (E) & (F) packages. 

Short-circuit current limit: 100mA typ. Temperature stability: 1% max. 


Applications: 

• Positive and Negative 

Regulated Supplies ♦’ 

• Dual Output Regulators 

• Flyback Converters 

• Variable Power Supplies 

Package Availability -16 Pin DIP 
Flyback Converter 

Flyback converter circuit for generating a dual 
15-volt output at 20 mA from a 5-volt regulated 
line. Reference voltage Is provided by the Input 
and the internal reference generator Is unused. 
Current limiting In this circuit Is accomplished 
by sensing current In the primary line and 
resetting tne soft-start circuit 



CA1523 

Control Circuit Variable-Interval Pulse 
Regulator (VIPUR) for Switch Mode Power 
Supplies 


Features: 

• Combines Variable-Pulse Interval (PiM) and 
Variable-Pulse Width (PWM) Control 

• Reduced Losses and Low Ripple at Minimum 
Frequency with Improved Efficiency and 
Regulation 

• Operates up to 200Khz 

• Overcurrent Sensing 

• Lower Peak Currents than PWM Regulator - 
Less Prone to Magnetic Saturation 

(See App Note ICAN-8614) 


Applications: 

• Positive and Negative Regulated Supplies 

• Flyback Converters 

• VCO Pulse Generator and Driver 
























Battery Back-Up Switch 


ICL7673 

Automatically Connects Battery or Supply to Output Whichever is Greater 


Features: 

• Wide Supply Range (2.5 To 15V) 

• Status Indicator of Mainpower 

• Low Internal Power Consumption (5pA) 

• Low Impedance Switches 


Applications: 

• Battery Backup For Realtime Clocks 
Timers or Volatile Rams 

• Over/Under Voltage Detector 

• Peak Voltage Detector 



Voltage Regulators 


ICL7663S (Low Power) - CA3085/A/B - CA723 

Provides Rogulatod Output DC Voltages from Raw Input DC Voltages 

Features: 


Typo 

Description 

V| 

Range 

V 

v° 

Range 

V 

*0 

(Max) 

mA 

Load 

Regulation 

Vo Vo (Max) 

v° 

(Min) 

Short-Circuit 
Current Limit 
mA (Typ) 

CA3005 

Voltago Rugulators 

7.5 to 30 

1.8 to 26 

12* 

0.1 

4 

96 

CA3005A 


7.5 to 40 

1.7 to 36 

100 

0.15 

4 

96 

CA3085B 


7.5 to 50 

1.7 to 46 

100 

0.15 

3.5 

96 

CA723 


9.5 to 40 

2 to 37 

150” 

0.03 

3 

65 

CA723C 


9.5 to 40 

2 to 37 

150” 

0.03 

3 

65 

ICL7663S 

Low Powor 

1.5 to 16 

1.3 to 16 

40 

ion 

N/A 

40 


* This value may be extended to 100 mA; however, regulation is not specified beyond 12 mA. 

•* Output current can be increased beyond 10A with suitable external transistor (see application circuit below). 


Applications 

• Pagers (ICL 7663S) 

• Portable Instrumentation (ICL 7663S) 

• Battery Powered Systems 

• Shunt Voltage Regulator 

• Current Regulator 

• Dual Tracking Regulator 


Package Availability - 8 Pin Mini-DIP/SOIC - ICL7663S 

8 Pin Mini-DIP/To-99 CAN - CA3085 
14 Pin DIP/TO-5 CAN -CA723 
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Special Analog Circuits 


Analog Multipliers 

Multiplies analog input voltages X and Y to obtain an output x 9 _ 

• Wide signal bandwidth: 100 MHz current and 30 MHz voltage output 

• Low multiplication error: 1.6% typ. y • — 

• Two and four quadrant type available. 

• Applications: MIXERS AGC (Automatic Gain Control), division, 
root sum square and analog computation 

X • Y 

OUT 

Pin Driver Vf+ ~ 

D — 

Switches between two DC inut voltage levels at high data rates providing 5 _ 

variable amplitude digital pulse e — 

• 350MHz digital data rate e — 

• Wide output range of +7V to -2V v — 

• Target application: 1C tester PIN electronic 

OUT 


Transistor and Diode Arrays 

Multiple, uncommitted transistors or diodos on a common monolithic substrate 

• NPNs, PNPs and differential pair configurations available 

• Gain Bandwidth product (fj) up to 8 GHz typical 

• Applications: Custom amplifier design, banagap circuits, translinear 
circuits and more. 




Comparators 

Compares the amplitude of the analog input voltages at the (+) and (-) terminal 
to obtain an output. If V(+)> V(-), then V 0 ut is High; If V(-)< V(+), then 
V ou t is Low 

• Propagation dolays down to 3.1 nsec maximum 

• Applications: Voltage detection, interpreters 



Timers (Square-Wave Generators & Pulse One-Shots) 
Generates square-waves up to 2 MHz typical (astable operation) 
Generates a ono-Ghot pulse for triggering events (monostable) 

• Low power CMOS and long-range timing options available 

• Applications: Switching supplies, clockboards, output triggers 


Waveform Generator 

Gonoratos slno, cquaro or triangle waveforms 

• Froquoncy range from .001 Hz to 100 KHz maximum 

• Varlablo duty cyclo from 2% to 98% 

• Applications: Tolocom ring generator, function generator and more. 


SQUARE WAVE 

_n_n_n_n_ 

TIMER PULSE 



JUinTL 


Log/Anti-Log Amplifiers 

Compresses a wide input-voltage dynamic range (lOmV-IOV) to a linear, narrow 
range output voltage (0-3V) for a log amp. Anti-log amplifiers do the inverse. 

• Input current range of six decades and input voltage range of three decades 

• Applications: Wide range transducer input command 



Temperature Transducer 

• Produces an output current proportional to absolute temperature 

• Linear current output: IpA/’K 

• Small, two terminal TO-52 package 

• Applications: Temperature compensation and monitor circuits 



Voltage Reference 

Produces a 1.2V voltage reference band-gap type 

• Low bias current: 50uA 

• Small, two terminal TO-52, T092 or SOIC package 

• Applications: Reference for ICL 71XX A/D converter panol meters 



Special Analog 















































CA 

Un»«r (CA Series) 


PACKAGE 

CA SERIES 

Dual-ln-Llne Cersmlc 

D 

Dual ln-Llne Plastic 

E 

Frlt-Soal Dual-ln-Llne Ceramic 

F 

Ouad ln LIno Plastic 

Q 

Dual ln-Llne Formed Lead TO 5 

S 

TO-5 Style Package 

T 

Small Outline (SO) Plastic 

M 


Extra Value Screening 

Linear product with extra value 
screening as an X added to the 
standard type number in the price list, 
and Is also branded as such. A white 
dot will Indicate location of Pin 1. 


Example: 

A CA3080E with Extra Value screening 
Is designated CA3080EX in the price 
list It is branded CA3080EX plus a 
white dot at pin number 1. 

Tape & Reel For Small-Outline 
Packages 

With the Introduction of small-outline 
packages. Harris now offers Its 
customers the convenient tape and 
reel style packaging. Small-outline 
devices, which can be tape and reeled, 
are denoted with the suffix ’M96* or 
*AM96* In the linear and high speed 
logic product tines. Devices must be 
ordered In multiples of quantities listed 
below. Any returns must be full and 
unopened reels 


TAPE REEL DEVICES 

LEAD WIDTH SIZE PER 

COUNT IN mm INCHES REEL 


ICL/ICM 

Device Femily Preflxee 


PREFIX DEVICE FAMILY 


Pin Count Designator 



Linear 1C 


Microperipheral 1C 


National Semiconductor Alternate Source 


Temperature Range Designators 


TEMPERATURE RANGE 


Commercial: Q*C to *70'C 


Industrial: Either -25*C to *BS'C or -40*C to 
♦85*C (Specified on Datasheet) 


Military -55*C to *125*0 



Package Type Designators 
I SUFFIX | PACKAGE 


(0.200" pin drde, Isolalod case) 


(0.230" pin drde. Isolated case) 


(0.230" pin drde. 


(0.200" pin drde, case to pin 4) 


(0.230" pin drde, case to pin 5) 


Small Outline 1C (SOIC) 
Ceramic Dual-ln-Llne 
Plastic Dual-ln-Une 
TO'99, TO*l 00 


X X X X /xxxx 

' -Pin Count Designator 

1 -Package type Designator 

-Temperature Range Designator 

-Electrical Option Designator Only. Used If 

more than one electrical option is available. 

-Variation of basic device type designator. Only 

used if more than one basic device is 
available. 

-3 or 4 digit basic device type part number 

-Device family prefix 













































Analog Multipliers 


PART 

NUMBER 

TYPE 

INPUT 

BAND¬ 

WIDTH 

POWER 

SUPPLY 

REQUIRE¬ 

MENT 

PACKAGE TYPES 

TEMP 

RANGE 

FEATURES 

ICL8013 

4-Quadrant 
Voltage Output 

1MHz 

* 15V @ 

6mA (Max) 

10-Pin TO-100 

Com 

Mil 

• Scale Factor - 10V 

• Full Scale Error - 2% Max 

• Feedthrough - 200mV Max 

HA-2546 

2-Quadrant 
Voltage Output 

30MHz 

115V @ 
29mA (Max) 

16-Pin Ceramic DIP 

Com 

Ind 

Mil 

• Scale Factor - 2V Adjustable 

• Full Scale Error - 3% Max 

• Feedthrough - 52dB @ 5MHz 

HA-2556 

4-Quadrant 
Voltage Output 

30MHz 

115V @ 
29mA (Max) 

16-Pin Ceramic DIP 

Com 

Ind 

Mil 

• Scale Factor - 2V Adjustable 

• Full Scalo Error - 3% Max 

HA-2547 

2-Quadrant 
Current Output 

100MHz 

. 15V @ 
29mA (Max) 

16-Pin Ceramic DIP 

Com 

Ind 

Mil 

• HA-2546 Without Buffer 

• Highest Signal Bandwidth 

HA-2557 

4-Quadrant 
Current Out 

100MHz 

«15V@ 
29mA (Max) 

16-Pin Ceramic DIP 

Com 

Ind 

Mil 

• HA-2556 Without Buffer 

• Highest Signal Bandwidth 




HA-2546/56 



The open loop transfer equation for tho HA-2546/56 is 
(V S+ -V x -) (V Y + -Vy-) -(V Z + -V Z -) 


|VOUT 


VOUT-A 

where 


SF 


A - Output Amplifier Open Loop Gain 
SF - Scale Factor 
Vx. Vy, V z - Differential Inputs 


HFA5250 - Pin Driver 


Switches Between Two DC Input Voltage Levels at High Data Rates Providing Variable Amplitude Digital Pulses 

Features 

• High Digital Data Rate (SOIC). 

(DIE). 

.350MHz 

.500MHz 

VH—| 


• Very Fast Slew Rate (SOIC). 

.2000V/ps 


(DIE). 

.3000V/ps 

D — 

OUT 

• Very Fast Rise/Fall Times. 

• Wide Output Range. 

.+7V to -2V 

D —- 



• Excellent Rise/Fall Time Matching. 

.65ps 



• Precise 50Q Output Impedance 

Applications 


E — 
V — 


• IC Tester Pin Electronics 

• Pattern Generators 

• Pulse Generators 

• Emulators/Development Systems 

• Built-In Test Equipment (BITE) 


Available in 28 pin SOIC and DIE form 


[2C0T| 


Special Analog 





















































Transistor Arrays 


PART 

NUMBER 

FIQ. 

DESCRIPTION 

BREAKDOWN VOLTAGE 

COLLECTOR 

CURRENT 

■c 

GAIN 

h f* 

FREQ, 

*T 

PACKAGE 

v CEO 

V C BO 

CA3096 

Each n-p-n 
Each p-n-p 

1 

Three, Independent, n-p-n transistors 
and two, Independent, p-n-p transistors 

35V Min 
-40V Min 

45V Min 
-40V Min 

50mA Max 
-10mA Max 

150 Min 
40 Min 

330MHz 

6.8MHz 

16PDIP 

CA3138E 

2 

Four, Independent, high cuiTent, n-p-n 
transistors 

40V Min 

50V Min 

15V Min 

70V Min 

80V Min 

20V Min 

1.0A Max 
1.0A Max 
1.0A Max 

35 Min 
35Mh 
80Min 


14PDIP 

14PDIP 

14 PDIP 

C A3084 

3 

Six, general-purpose, p-n-p transistors, 
Including two, Independent transistors, 
a Darlington connected pair, and a 
current mirror pair with a shared diode 

-40V Min 

-40V Min 

-10mA Max 

15 Min 

■ 

14 PDIP 

CA3083 

CA3183 

CA3183A 

4 

Five, Independent, n-p-n translators 

15V Min 

30V Min 

40V Min 

20V Min 

40V Min 

50V Min 

100mA Max 
75mA Max 
75mA Max 

40 Min 
40 Min 
40 Min 

450MHz 

16 PDIP 

CA3082 

5 

Seven, common-collector connected, 
n-p-n transistors 

16V Min 


100mA Max 

40 Min 

450MHz 

16 PDIP 

CA3081 

6 

Seven, common-emitter connected, 
n-p-n transistors 

16V Min 


100mA Max 

40 Min 

450MHz 

16 PDIP 

CA3018 

CA3018A 

B 

Two. Isolated, n-p-n transistors and a 
Darlington connected, n-p-n transistor 
pair 

15V Min 

40V Min 

30V Min 

50V Min 

50mA Max 
50mA Max 

60 Min 
30 Min 

550MHz 

500MHz 

12 LTO-5 

12 LTO-5 

CA3045/6 

CA3086 

CA3146 

8 

Three, isolated, n-p-n transistors and 
one, differentially connected, n-p-n 
transistor pair 

15V Min 

15V Min 

30V Min 

20V Min 

20V Min 

40V Min 

50mA Max 
50mA Max 
50mA Max 

E l 9 

550MHz 

550MHz 

500MHz 

14 PDIP 

14 PDIP 

CA3246 

8 

3GHz array. Three, isolated, n-p-n 
transistors and one, different)ally- 
connectod, n-p-n transistor pair 

8V Min 

12V Min 

20mA Max 

60 Min 

3.0GHz 

14 PDIP 

CA3097E 

9 

One, Independent, n-p-n transistor, an 
n-p-nA>-n-p transistor pair, a sensitive 
gate SCR Input, and a Zener diode 

30V Min (NPN) 
40V Min (PNP) 

50V Min (NPN) 
50V Min (PNP) 

100mA (npn) 

10mA (pnp) 

■ 

300MHz 

6.8MHz 

16 PDIP 

CA3127 

10 

— 

Five. Independent, high-frequency, 
n-p-n transistors 

15V Min 

8V Min 

20V Min 

12V Min 

20mA Max 
20mA Max 

40 Min 
40 Min 

1.15GHz 

3.0GHz 

16 PDIP 


Amplifier Arrays 


PART 

NUMBER 


DESCRIPTION/ 
SUGGESTED APPLICATION 

PACKAGE 

CA3054 

11 

Dual Independent general-purpose 

differential amplifiers 

Application: RF Mixer-Amplifier- 
Balanced Modulator (120MHz) 

14 PDIP 

CA3049 

12 

Dual independent high-frequency 
differential amplifiers 

Application: RF Mixer-Amplifier- 
Balanced Modulator (500MHz) 

12 LTO-5 

14 PDIP 


Diode Arrays 


PART 

NUMBER 

fj J 

DESCRIPTION/ 
SUGGESTED APPLICATION 

PACKAGE 

CA3039 

13 

Six, Independent, ultra-fast, 
low-capacitance, matched diodes 
Application: Mixer Modulator 

12 LTO-5 

CA3141E 

14 

Three common cathode diode pairs 
and two common anodo pairs 
Application: Balanced modulator 

16 PDIP 



































































































































Transistor Arrays Terminal Diagrams 



5 CA3082 6 CA3081 7 CA3010 CA3018A 8 CA3045 CA3146 

CA3046 CA3146A 

,-. ,-- i-1 ,-1 rA-irinR 



[BSjH ] 















General Purpose Comparators 


PART 

NUMBER 

# DEVICES 
PER PACKAGE 

RESPONSE 
tR/tf TIME 

BliSI 

(M^X) 

POWER SUPPLY 
REQUIREMENTS 

TEMP 

RANGE 

PACKAGE 

TYPES 

CA311 

1 

200ns/200ns 

7.5mV 

250nA 

+5V to 15V @ 
+7.5mA/-5mA 

Com 

8-Pin TO-5 

8-Pin DIL Can 

8-Pin Plastic DIP 

CA3290 

2 

1.2|is/200ns 

20mV 

50pA 

+5V to 1 15V @ 1 3mA 

Com 

8-Pin TO-5 

8-Pin DIL Can 
8/14-Pin Plastic DIP 

CA3290A 

2 

1.2ns/200ns 

lOmV 

40pA 

+5V to * 15V (5> * 3mA 

Com 

8-Pin TO-5 

8-Pin DIL Can 
8/14-Pin Plastic DIP 

CA139 

4 

1.3iis/300ns 

5mV 

lOOnA 

+5V to * 15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

CA139A 

4 

1.3ns/300ns 

2mV 

lOOnA 

+5V to * 15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

CA239 

4 

1.3ns/300ns 

5mV 

250nA 

+5V to«15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

CA239A 

4 

1.3ns/300ns 

2mV 

250nA 

+5V to * 15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

CA339 

4 

1.3ns/300ns 

5mV 

250nA 

+5V to»15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

CA339A 

4 

1.3ns/300ns 

2mV 

250nA 

+5V to«15V @ 2mA 

Com 

Ind 

Mil 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

HA-4900 

4 

130ns/130ns 

3mV 

75nA 

»15V @ +20mA/-8mA 
and +5V @ 4mA 

Com 

Mil 

16-Pin Ceramic DIP 

HA-4902 

4 

130n$/130ns 

5mV 

15 On A 

»15V @ +20mA/-8mA 
and +5V @ 4mA 

Com 

Mil 

16-Pin Ceramic DIP 

HA-4905 

4 

130ns/130ns 

7.5mV 

150nA 

* 15V @ +20mA/-8mA 
and +5V @ 4mA 

Com 

Mil 

16-Pin Ceramic DIP 


High Speed Comparators 


PART 

NUMBER 

# DEVICES 
PER PACKAGE 

RESPONSE 

tR/tf 


>B 

(MAX) 

POWER SUPPLY 
REQUIREMENTS 

TEMP 

RANGE 

PACKAGE 

TYPES 

HFA-0003 

1 

2.4ns Max 

2mV 

8pA 

«5V @ +13mA/-22mA 

Com 

Ind 

Mil 

8-Pin Ceramic DIP 
8-Pin Plastic DIP 
8-Pin SOIC 

HFA-0003L 

(Latchable) 

1 

2.6ns Max 

2mV 

8fiA 

* 5V @ +13mA/-22mA 

Com 

Ind 

Mil 

10-Pin TO-100 

16-Pin Ceramic DIP 
16-Pin Plastic DIP 
16-Pin SOIC 









































































































Timers 


PART 

NUMBER 

DESCRIPTION 

MAX 

OUTPUT 

FREQ. 

(ASTABLE) 

TEMP 

RANGE 

POWER 

SUPPLY 

REQUIREMENT 

PACKAGE TYPES 

CA555 

Industry standard bipolar timer replaces: 

• SE555 • NE555 • MC1555 • MC1455 

10kHz 

(typ) 

Com 

Ind 

Mil 

+4.5V to +18V @ 
15mA 

8-Pin TO-5 

8-Pin DIL Can 

8-Pin Plastic DIP 

ICM7555 

Low power CMOS equivalent of industry standard 555 
timer-only 80pA supply current. Does not have the 
large supply current transients of the bipolar 555 and 
does not require the large bypassing capacitors 
needed by tne 555. Low leakage threshold and trigger 
inputs allow use of higher impedance RC timing 
components for extra long time delay. 

1MHz 

(typ) 

Com 

Ind 

Mil 

+2V to+18V @ 
300pA 

8-Pin TO-99 

8-Pin SOIC 

8-Pin Plastic DIP 

ICM7556 

A dual ICM7555, CMOS, low power equivalent of the 
Bipolar 556 timer. 

1MHz 

(typ) 

Com 

Ind 

Mil 

+2V to +18V @ 
600pA 

14-Pin Plastic DIP 
14-Pin Ceramic DIP 

ICM7242 

Long-range fixed timer. RC oscillator +8-bit counter. 
Fixed 256 count. Used for extremely long time delays. 
Cascadable. Can be used for delay times in excess of 
several days. 

2MHz 

(typ) 

Com 

Ind 

+2V to +16V @ 
800pA 






Special Analog 












































Timers 


1CL 8048/8049 Log/Antilog Amplifiers 



AD590 2-Wire, Current Output Temperature Transducer 

Produces an output current proportional to absolute temperature (1 pA/K) 


Features: 

• Current Output for Noise Immunity 

• Wide Supply Range (+4V to +30V) + 

• Easy to Use 

• Wide Temperature Range (-55’C to +125’C) 

r Q 1 ^ 

O J K 

Applications: 

• General Purpose Temperature Sensing 

(l An<Mn 

* Remote Xempereture Sensing 

AD590 


ICL8069 Low Voltage Reference (1.2V) 

Produces a stable, temperature compensated voltage output (1 .2V) 

Features: 

• Bandgap Principle Achieves Low Noise, Excellent Stability J 

— 

> 6.8k n 

+5V 

• Low Bias Current (50pA Min) - Good for Battery Powered Applications 

• Low Cost ,_ 

, ICL8069 

Applications: 4j p f ^ V 

1 

r\ 3 

- I0k n 
► - 4—0 ) 

• A/D and D/A Reference Voltages , 

2 1 

^>} V0UT 

• Threshold Detectors . 

• Voltage Regulators 


ICL8069 










Sample & Hold/Track & Hold 



Definition: 

Looks at an analog signal at some point in time (sample) and holds that valuo of 
analog voltage upon command from the samplo/hold digital input signal 


Key Parameters: 

Acquisition Time: I Time to acquire "samplo" signal 


Aperture Time: 


Time required to go from sample to hold 


Aperture Uncertainty: Determines accuracy of held voltage 


Drift Current: 


Hold Step Error: 


Features: 


Internal Hold Cap 


External Hold Cap 


Advantage 


Leakage of hold capacitor 


Offset error caused by S/H switching 


HA-2420/5 


HA-5320 


HA-5330 


X 


HA-5340 



Low Cost 


0.1 mV at lOOOpf 
Low Hold 
Step Error 


500ns (0.01 %) -72dBc at 200 kHz 

Fastest Low Distortion 


Applications: 

Precedes A/D convertor in data acquisition system 

Peak detector 

Deglitcher 

Auto zero systems 


Sample/Hold 










































Sample & Hold 


Part Description: 


HA 1 - 5320 


5 


Prefix 


Part Number 


Package 

1 : DIP, ceramic 

3 : DIP, plastic 

4 : LCC, metal/ceramic 
4P : PLCC 

9P : SOIC 
0 : CHIP 


Temperature 

-2 r-SS'CTO+^S'C 
-4 :-25‘C TO +85* C 

-5 : O' CTO +75* C 

-6 : +25*C DICE PROD 

-8 : DASH 8 HIGH REL 

-9 r^O’CTO+SS'C 
/883 : MIL STD 


Sample-and-Hold Amplifiers 


TYPE 

SAMPLE/HOLD 

TYPE 

TEMPERATURE 

RANGE 

PACKAGE* 

ACQUISITION 

TIME 

12 Bit (0.01%) 
TYP, +25°C 

CHARGE 
TRANSFER 
TYP, +25°C 

APERTURE 

TIME 

TYP, +25°C 

GAIN 

BANDWIDTH 
PRODUCT 
TYP, +25°C 

HA1-2420-2 
HA1-2425-5 
HA3-2425-5 
HA4P2425-5 

General Purpose 

-55°C to +125°C 
0°Cto +75°C 
0°C to +75°C 
0°C to +75°C 

14-Pin Cerdip 

14-Pin Cerdip 

14-Pin Epoxy 

20-Pin PLCC Epoxy 

3.2ps 

(C H =1,000pF) 

lOpC 

30ns 

2.5MHz 

HA1-5320-2 
HA1-5320-5 
HA1-5320-8 
HA4-5320-8 

Industry Standard 

-55°C to +125°C 
0°C to +75°C 
-55°C to +125°C 
-55°C to+125°C 

14-Pin Cerdip 

14-Pin Cerdip 

14-Pin Cerdip 

20-Pin LCC Ceramic 

1 ps 

(Ch = Internal) 

0.1 pC 

25ns 

2.0MHz 

Cn = 100pF 

HA1-5330-5 
HA1-5330-4 
HA1-5330-2 

High Speed 

0°C to +75°C 
-25°C to+85°C 
-55°C to +125°C 

14-Pin Cerdip 

14-Pin Cerdip 

14-Pin Cerdip 

500ns 

0.05pC 

20ns 

4.5MHz 

HA1-5340-5 
HA1-5340-4 
HA1-5340-9 

Low Distortion 

0°Cto +75°C 
-25°C to 4Q5°C 
-40°C to +85°C 

14-Pin Cerdip 

14-Pin Cerdip 

14-Pin Cerdip 

0.7 jis 

0.5pC 

15ns 

10MHz 



HA-2420/25 

HA-5320 

HA-5330 

HA-5340 

INTERNAL HOLD CAP 

- 

X 

X 

X 

EXTERNAL HOLD CAP 

X 

X 

- 

X 

SEE FIGURE 

3 

1 

2 

1 


All Harris Samplo and Hold’s are monolithic and are specified at 12-bit accurancy for Settling Time (0.01%) 



OFFSET 



OFFSET 

ADJUST 



(OTHER END OF CAP TO GND) 


FIGURE 3. HA-2420/25 


[3A0T1 


FIGURE 1. HA-5340 AND HA-5320 


FIGURE 2. HA-5330 


Sample/Hold 




























































SampIe-and-HoId/Track-and-Hold Amplifiers 


HA-5340 - LOW DISTORTION, HIGH SPEED 

• Includes Internal Hold Capacitor 

• Provision for External Hold Capacitor to Reduce Drift Current 

• Amplify Signals as Well as Sample-and-Hold 

KEY FEATURES 

• Low Distortion (Sample Mode). 

V|N = 200KHz, lOVp-p 


APPLICATIONS 

• Wideband/Precision Data Acquisition 

• Signal Processing and Conversion 

• Computer Add-On Boards 

• Navigation and Guidance Systems 

• Precision Peak Detector 

• Auto-Zero Systems 



-30 

.. -76dB 

•40 

.. 700ns 

-50 

.. 200ns 

..10MHz 

0.1 pV/pS 

O* 

CQ 

0 * 60 

X 

►— 

...0.2ns 

-70 


-80 


-90 


f = 200kHz 



INPUT VOLTAGE 
(Vp-p) 


COMPARABLE TO 
GENERATOR 


TOTAL HARMONIC DISTORTION 


THD - Distortion at the Output due to nonlinear characteristics 
of the device when a pure sine wave of a specific frequency and 
amplitude is applied to input. 

Measure in dB as the ratio of sum of the power of all harmonics 
to the power of the fundamental. 


HA-5340 

V IN 

V IN 

SAMPLE MODETHD 

FUNDAMENTAL 

AMPUTURE 

WORSE CASE 

(kHz) 

(Vp-p) 

(dB) 

200 

5 

-90 

200 

10 

-76 

200 

20 

-70 

500 

5 

-66 


M 3 A 02 I 
























Data Converters 


Analog to Digital converters (A/Ds or ADCs) 


Produces a digital output code that is proportional to the magnitude of the 
analog input signal at the time of the conversion. 

Key Parameters: 

Resolution - Precision by which the digital code represents the analog signal’s magnitude. 

Specified as: - # bits (Binary Format) 

- # digits (Decimal Format) _ 

- # counts (Integrating Types) 

- Minimum Resolvable Input voltage - 

Speed-Maximum number of conversions per second \ t —► < , 

Specified as: - Hz (Hertz) - cyclos per second ■ 1 7 p U 7 V / X 

- XSPS - samples por second SIGNAL X, 

- Throughput - samplos per second 

- tconv. in units of timo _ 


ANALOG 

INPUT 

SIGNAL 


0011 Digital 
0100 Output 
0110 Code 


Architecture 

Internal Structures 

Harris Features 

Flash 

Subranging 

Successive Approximation 
Integrating 

Fastost, limited resolution 
Fast, two-step Flash 
Med. speed, med. resolution 
Slow, high resolution 

4 to Q bits; up to 25M 
10 bits; internal track & hold 

8 to 14 bits; up to 25 KSPS 
Up to 5.5 digits (18 + bits) 


A/D Converters with Display Outputs 


Special purpose integrating ADC's for use with LED, LCD, and 
LCD-bargraph displays 

Features: 4Kl . inr /\ 

Directly drlvos display fw p 11 t / \ -*► 

Integrating architecture - up to 4 1/2 digit resolution; 30 SPS SIGNAL \ / 



Digital to Analog Converters (DACs or D/As) 

Produces a discrete analog output level proportional to the digital input code 
Key Parameters: 

Resolution - Converter Precision (#bits) - see definition above 
Sottling Time (ts) - time for analog output to reach its final value 
Output Types-1 0 ut (Current Output) or V ou t (voltage output) 

Type - Multiplying: Needs external reference 
- Non-multiplying: Has internal reference 

Features: 

Wide selection of speeds (to t s < 20ns) and resolutions (up to 16 bits) 

Many second sources to industry standard devices 




Data Converters 




















Data Converters 


H SERIES 


H I 3 - 7151 


Analog 

Communications 

Digital 

Interlace 

Memory 

Programmable Logic 
Military/Aerospace 
High Voltage 


Family - 1 

Package- • 

Temperature 


Package: 

1: Ceramic DIP 
IB: Brazed Seal 
2: TO-5 
3: Epoxy DIP 
4: Leadless Carriers 
4P: Plastic Leaded Chip C.i 
5: Ceramic Substrate 
7: Mini DIP 
9: Flat Pack 
9P: Small Outline 
0: Chip Form 


-55°C to +200°C 
-55°C to +125°C 
-25°C to +85°C 
0°C to +75°C 

100% 25°C Probe (Dice Only) 

0°C to +75°C with 96 hour burn-in 

Dash 8 Program; hi-rel processing 

with burn-in 

-40°C to +85“C 

-40°C to +85°C with burn-in 


CA SERIES 



Device Type- 

Electrical Option 
Package - 


Prefix: 

CA: Linear ICs 

Package: 

D: Ceramic DIP 
E: Plastic DIP 
F: CERDIP 
H: Chip 

J: 3-Layer Ceramic Leadless Chip Carrier 
K: Ceramic Flat Package 
L: Single Layer Ceramic Leadless Chip Carrier 
M: Small-Outline Plastic Package 
0: Plastic-Chip-Carrier Package 


ICL SERIES 


Prefix Device Suffix 

ICL 7115 J C D L 


rice Family 
»ic Device Type 
ntrical Ootinn——-- 


Electrical Option- 

Temperature Range - 
Package - 


Pin-Count Designators 


Suffix 

Number of Pins 

A 

8 

B 

10 

C 

12 

D 

14 

E 

16 

F 

22 

G 

24 

H 

42 

1 

28 

J 

32 

K 

35 

L 

40 

N 

18 

P 

20 

R 

3 

W 

10 (0 230" pin circle, isolated case) 

44 

44 


AD Analog Devices Alternate Source 
ADC National Semiconductor Alternate Source 
DG Silicon^ Alternate Source 
ICL Linear 1C 
ICM Microperipheral 1C 
IH Analog Switch Family 
IM. Microcontroller 1C 


Temperature Range: 

C: Commercial 0°C to 70°C 
I: Industrial: -25°C to 85°C or -40°C to 85°C 
(Specified on Datasheet) 

M: Military: -55°C to +12S°C 


Package: 

B: SOIC 


Ceramic (Side-Brazed) Dual-ln-Lme 
Ceramic Flat-Pack 

16-Pm ( 6 x .7 Pin Spacing) Hermetic Hybrid DIP 
CERDIP Duat-ln-Line 
Leadless Ceramic Quad-Pack 
Plastic Quad-Pack (PQFP) 

Plastic Dual-ln-Line 
TO-52 

TO-5 (Also TO-78, TO-99, TO-100) 

TO-72 (Also TO-18.TO-71) 

TO-92 

Wafer 

Dice 


Exceptions to Package-Type Designators 

AD (D/A Converter) Series 

TO-52 

CERDIP Ceramic Dual-ln-Lme Package 












Analog to Digital Converters 


ANALOG 

INPUT 

SIGNAL 




0011 Digital 
0100 Output 
0110 Code 


Part 

Number 

Reso¬ 

lution 

(bits) 

Conversion 

Time 

(Sample 

Rate) 

Power 

Supply 

Requirements 


r 


Temp 

Range 

Features 

CA3304 

■ 

40 ns 
(25MSPS) 

+5V 

@10 mA 

16-pin ceramic DIP 
16-pln plastic DIP 

IND 

MIL 

Low power - 25 mW typ @25MSPS 

SOS Flash 

CA3306 

6 

67 ns 
(15MSPS) 

+5V 

@ 20 mA 

18-pln ceramic DIP 
18-pin plastic DIP 

SOIC 

IND 

MIL 

Low power - 70 mW typ @15MSPS 

Ik U ladder resistance 

Replaces mlcropowor MP76 

SOS Flash 

HI-5700 

8 

50 ns 
(20MSPS) 

+5V 

@ 110mA 

28-pln plastic DIP 

COM 

IND 

Flash, Improvod MP7604 

9 MHz Input bandwidth 

CA3318 

8 

67 ns 
(15MSPS) 

+5V 

@ 60 mA 

24-pin ceramic DIP 
24-plastic DIP 

IND 

Lowest power 8 bit flash 

2.5 MHz Input bandwidth 

ADC0802L 

8 

110 ps 
(9KSPS) 

+5V 

@ 2.5 mA 

20-pin CERDIP 
20-pin plastic DIP 

COM 

IND 

MIL 

Single 5V supply, difforontlal Inputs 
Vrpc/2 - 2.50 VDC 

1/4 LSB unadjustod orror 

ADC0803L 

8 

110 ps 
(9KSPS) 

+5V 

@ 2.5 mA 

20-pin CERDIP 
20-pm plastic DIP 

COM 

IND 

MIL 

Single 5V supply, differential Inputs 
V ref /2 adjustod for correct F.S. 
reading 

1/2 LSB unadjustod error 

ADC0804 

8 

110 ps 
(9KSPS) 

+5V 

@ 2.5 mA 

20-pln CERDIP 
20-ptn plastic DIP 

COM 

IND 

MIL 

Single 5V supply, differential Inputs 

V REf /2-2.50 VDC. 
iLSB unadjusted error 

HI-7152 

10 

5 ps 

(200KSPS) 

+5V 

@ 30 mA 
-5V 

@15 mA 

28-pin plastic DIP 

COM 

IND 

200 KSPS throughput rate 

Internal track and hold amplifier 

1.5 MHz T/H bandwidth 

2 step flash 

HI-7153 

10 

5 ps 

(200KSPS) 

+5V 

@ 30 mA 
-5V 

@15 mA 

40-pln plastic DIP 

COM 

IND 

8 input mux, Internal track & hold 

200 KSPS throughput rate 

2 step flash 

HI-7151 

10 

10 ps 

(100KSPS) 

+5V 

@ 30 mA 
-5V 

@15 mA 

28-pin plastic DIP 

COM 

IND 

100 KSPS throughput rate 

Internal track ana hold amplifier 

1.5 MHz T/H bandwidth 

2 step flash 

CA3310 

10 

13 ps 
(77KSPS) 

+5V 

@ 8 mA 

24-pin ceramic DIP 
24-pin plastic DIP 
SOIC 

IND 

MIL 

Low power -15 mW typ 

Internal clock, 

1.5 MHz Input bandwidth 

S.A.R. w/tracks hold 

CDP68- 

HC68AZ 

10 

14ps 

(71KSPS) 

+5V 
@ 2 mA 

16-pin plastic DIP 
20-pln SOIC 

IND 

Low cost, low power CMOS 

SAR type serial output 

8 input MUX 

HI-774 

12 

8 ps 

(125KSPS) 

«15V 

@ 17 mA/28 mA 
+5V@ 17 mA 

28-pln sidebraze 

COM 

MIL 

Internal reference, low noise 

Faster version of HI674 

HI-674 

12 

12 ps 
(83KSPS) 

* 15V 

@ 15 mA/28 mA 
+5V @ 15 mA 

28-pin ceramic DIP 
LCC 

COM 

MIL 

Low noise, faster version of HI574 

HI-574 

12 

25 ps 
(40KSPS) 

*15V 

@ 15 mA/28 mA 
+5V @ 15 mA 

28-pln sidebraze 
LCC 

COM 

MIL 

Low noise, Improved AD574A, 

Faster Interface logic 

ICL7112 

12 

40 ps 
(25KSPS) 

*5V 

@ 4 mA 

40-pin ceramic DIP 

COM 

IND 

MIL 

1:1.85 radix, error correcting, 
calibration PROM, low drift 

ICL7109 

12 

133 ms 
(7.5SPS) 

*5V 

@ 1.5 mA 

40-pln coramic DIP 
40-pln CERDIP 
40-pln plastic DIP 

COM 

IND 

MIL 

Integrating type 

Rollover error *1 count 

Differential Inputs 






























































































































Analog to Digital Converters 
(continued) 



3 


0011 Digital 
0100 Output 
0110 Coda 


Part 

Number 

Reso¬ 

lution 

(bits) 

ICL7115 

14 

ICL7104 

and 

ICL8052 

14 

ICL7104 

and 

ICL8068 

14 

ICL7135 

4 1/2 
Digits 
(15 bits) 

ICL7104-16 

and 

ICL8052 

16 

ICL7104-16 

and 

ICL8068 

16 

HI-7159 

5.5/4.5 

Digits 

(18/15 

bits) 


Conversion 

Time 

(Sample 

Rate) 


40 ps 
(25KSPS) 


655 ms 
(1.5SPS) 


655 ms 
(1.5SPS) 


Power 

Supply 

Requirements 


t5V 

@ 4 mA/6 mA 


*15V@ 13 mA 
+5V @ 600 pA 



*15V@ 13 mA 
+5V @ 600 pA 


*15V@ 15 mA 
+5V @ 600 pA 


*5V 

@10 mA/4.5 mA 




40-pin ceramic DIP 
LCC 


2 chip set 
14-pln plastic DIP 
14-pin ceramic DIP 
14-pin CERDIP 
and 

40-pin plastic DIP 


2 chip set 
14-pin ceramic DIP 
14-pin CERDIPand 
40-pin plastic DIP 


28-pin plastic DIP 
28-pin CERDIP 


2 chip set 
14-pin plastic DIP 
14-pin ceramic DIP 
14-pin CERDIP 
and 

40-pin plastic DIP 


2 chip set 
14-pin ceramic DIP 
14-pin CERDIP 
40-pin plastic DIP 


28-pin plastic DIP 








SAR. 

No missing codes to 14 bits 
No gain or offset adjust 
PROM corrected 


Integrating type 
Low leakage 30 pA max 
30 pV typical noise 


Integrating type 
Low noise 2 pV typ, 
165 pA max leakage 


lOOpV resolution 
Differential inputs 
Muxed BCD output 


Integrating type 
Low leakage 30 pA max 
30 pV typical noise 


Integrating type 
Low noise 2 pV typ, 
165 pA max. leakage 


Integrating type 

5.5 or 4.5 digit modes 

10 pV resolution in 5 1/2 digit mode 

Parallel/serial output 





















































Analog to Digital Converters 
with Display Outputs 


ANALOG 

INPUT 

SIGNAL 


'bO-® 


DISPLAY 

DRIVER 

OUTPUTS 
















Part 

Number 

Output 

Type 

Resolution 

Conversion 

Time 

(Sample Rate) 

Package 

Types 


Features 



ICL7182 

LCD, 3X 

101 Bargraph 
Segments 

Plus Zero 

40 ms 
(25 SPS) 

40-pln plastic DIP 
44-pln SOIC 

1% resolution, 

0.2 to 1.1V Input rango 

ICL7182 Display Kit available 


CA3162 

and 

CA3161 

LED, CA 
BCD 

3 Digits 

10 ms/250 ms 
(96SPS/4SPS) 

16-pin plastic DIP 
and 

16-pin plastic DIP 

BCD to 7 Segment Convortor, 

2 chip set makes a comploto DPM A-D 
Converter, 

3 digit output, "EEE*: posltlvo over-range 
indication, *-“:nogatlvo over-range display. 


ICL7106 

LCD, DD 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pln plastic DIP 
44-pin SOIC 

Low cost 

Low noise (15pw p-p) 

Direct Display Drfvo 

Auto-Zero Integrating 


ICL7107 

LED, CA 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pln plastic DIP 
40-pin ceramic DIP 
40-pin CERDIP 
44-pin SOIC 

Low cost 

Low noise (15pw p-p) 

Direct Display Drfvo 

Auto-Zero Integrating 


ICL7116 

LCD, DD 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pin plastic DIP 
44-pin SOIC 

ICL7106 with Display Hold function 


ICL7117 

LED, CA 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pin plastic DIP 

ICL7107 with Display Hold function 


ICL7126 

LCD, DD 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pln plastic DIP 
40-pin ceramic DIP 
40-pin CERDIP 

Low power version of ICL7106 
‘Not recommended for new designs 
(see ICL7136) 


ICL7136 

LCD, DD 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pin plastic DIP 
40-pin ceramic DIP 
40-pin CERDIP 
44-pin SOIC 

Low power version of ICL7106 
‘Improved version of ICL7126 
ok for new designs 


ICL7137 

LED, CA 

3 1/2 Digits 

333 ms 
(3SPS) 

40-pin plastic DIP 
40-pin ceramic DIP 
40-pin CERDIP 

Low power version of ICL7107 


ICL7139 

LCD, 2X 

3 3/4 Digits 

400 ms 
(2.5SPS) 

40-pin plastic DIP 
40-pin SOIC 

13 Ranges, Autoranging Multimeter 

ICL7139 EVKit, ICL7139 Display Kit 
available 


ICL7149 

LCD, 2X 

3 3/4 Digits 

400 ms 
(2.5SPS) 

40-pin plastic DIP 
44-pin SOIC 

18 Ranges, Autoranging Multimeter 

ICL7149 Display Kit available (Use 

ICL7139 Ev Kit to evaluate) 


ICL7135 

MUXED 

BCD 

4 1/2 Digits 

250 ms 
(4SPS) 

28-pin plastic DIP 
28-pin CERDIP 

100 pVolt resolution, differentia) inputs 


ICL71C03 

and 

ICL3052 

MUXED 

BCD 

4 1/2 Digits 

333 ms 
(3SPS) 

28-pln plastic DIP 
and 

14-pin plastic DIP 
14-pin ceramic DIP 
14-pin CERDIP 

2 chip set 

Low leakage 50 pA max 


ICL71C03 

and 

ICL0060 

MUXED 

BCD 

4 1/2 Digits 

333 ms 
(3SPS) 

28-pin plastic DIP 
and 

14-pin ceramic DIP 
14-pin CERDIP 

2 chip set 

Low noise 2 pV typ 


ICL7129 

LCD, 3X 

4 1/2 Digits 

500 ms 
(2SPS) 

40-pln plastic DIP 
44-pin SOIC 

10 pV resolution, IX, 10X range selection 
Evaluation Kit ICL7129/EVKit available 


HI-7159 

MUXED 

BCD 

5 1/2 & 4 1/2 
Digits 
(18 bits) 

67 ms 
(5 1/2 Digit) 
(15SPS) 

17 ms 
(4 1/2 Digit) 
(60SPS) 

28-pln plastic DIP 

Integrating type 

5 1/2 or 4 1/2 Digit Modes 

10 pV resolution 










3B03 












































































































Digital to Analog Converters 


Part 

Number 


Reso¬ 

lution 

(bits) 


Conversion 

Time 

(Sample 

Rate) 


Power 

Supply 

Requirements 


DIGITAL 0011 
INPUT 0100 
CODE 0110 




ANALOG 

OUTPUT 

SIGNAL 


Package 

Types 


Temp 

Range 


Features 


CA3338 


8 


20ns I 
(50MS 


+5V @ 25 mA 
(dynamic) 


16-pin plastic DIP 
16-pln ceramic DIP 


IND 

MIL 


Video speed, voltage output 
2 performance grades 
External reference 


AD7523 


200ns (max) 
(5MSPS) 


+5V to + 16V 
@ 2.5 mA 
(excl I ladder) 


16-pln plastic DIP 
16-pln CERDIP 


COM 

MIL 


Second source 
3 performance grades 
External reference 
Current output 


AD7520/30 


10 


500ns( 
(2MSF 


+5V to +15V 
@ 2 mA 
(exd I ladder) 


16 pin plastic DIP 
16 pin CERDIP 


COM 

MIL 


Second source 
3 performance grades 
External reference 
Current output 


AD7533 


10 


800ns (max) 

(1.25MSPS) 


+5V to +15V 
@ 2.5 mA 
(excl I ladder) 


16 pin plastic DIP 


COM 


Second source 
Low cost 
Exernal reference 
Current output 


HI-565A 


12 


250ns (max) 
(4MSPS) 


* 15V 

@ +12 mA/ 
-15 mA 


24 pin ceramic DIP 


COM 

MIL 


Industry standard 
Dl process 
Internal reference 
Current output 


HI-562A 


12 


400ns (max) 
(2.5MSPS) 


+5V@ 15 mA 
-15V @23 mA 


24 pin ceramic DIP 


COM 

IND 

MIL 


Industry standard 
Dl process 
External reference 
Current output 


AD7521/31 


12 


TmIW 


+5V to +15V 
@ 2 mA 
(exd I ladder) 


18 pin plastic DIP 
18 pin ceramic DIP 


COM 

MIL 


12 bit versions of AD7520/30 


AD7541 


12 


Ips (max) 
(1MSPS) 


+5V to +16V 
@ 2 mA 
(exd I ladder) 


18 pin plastic DIP 
18 pin ceramic DIP 


COM 

IND 

MIL 


Second source 
External reference 
Current output 


HI-DAC80V 


12 


1.5ps (typ) 
(667KSPS) 


*12V to * 15V 
@ +15 mA/ 
-20mA 


24 pin ceramic DIP 


COM 


Second source 
Low cost 
Dl process 
Voltage oulput 
Internal reference 


HI-DAC65V 


12 


1.5ps (typ) 
(667KSPS) 


* 12V to *15V 
@ +15 mA/ 
-20 mA 


24 pin ceramic DIP 


IND 


Second source 
Low cost 
Dl process 
Voltage output 
Internal reference 


AD7545 


12 


2ps (max) 
(500KSPS) 


+5V to +16V 
@ 2 mA 


20 pin plastic DIP 
20 pin CERDIP 


COM 

IND 

MIL 


Second source 
External reference 
Current output 


ICL7134 


14,13, 

12 




+5V @ 2.5 mA 
(exd I ladder) 


28 pin CERDIP 


COM 

IND 

MIL 


Bipolar and unipolar version 
External reference 
Current output 


HI-DAC16 


16 


Ipsj 

(IMS 


*15V@ 18 mA 


40 pin ceramic DIP 


COM 


Extension of HI-562 
Dl process 
External reference 
Current output 


ICL7121 


16,15, 

14 


3ps (max) 
(333KSPS) 


+5V @1.5 mA 


28 pin CERDIP 


COM 

MIL 


PROM corrected 
External reference 
Current output 



































































































Analog Switches and Multiplexers 


Analog Switches: 

An Analog Switch will pass or block an analog signal. It is 
commanded by a digital signal to pass (turn-on) or block 
(turn-off) the signal. 


ANALOG 

SIGNAL 


DIGITAL 

SIGNAL 


OFF 

LOG 'o— 

NAL l 0 

srO 1 


VOLTAGE 

OUT 


Key Parameters: 


R ds(on) or Ron - - 

Resistance of Switch when closed 

Toff/on or T acc0SS : 

Time to open/close switch 

Id or l s or l 0 ff: 

Leakage current when switch is open 

Vs or V a nalog 

Analog input signal range 


Features: 

Fast Switching - 30ns - HI-201 HS 

High Off Isolation - 65 dB at 10 MHz - HI-222 

Low On Resistance - HI-201 HS, HI-30X, DG-30X 

Types, Configurations (i.e. Single Polo Single Throw) 

SPST - Single Dual, Quad 

4PST, SPDT - Single, Dual 

DPST, DPDT - Single, Dual 

Video Switches 

Virtual Ground Switch, Switch Driver 


Analog Multiplexers (MUX) 

An Analog Multiplexer is a group of analog switches with their analog outputs 
tied together. 

Key Parameters 

Same as abovo I 


Features 

70 Volt Peak-to-Poak Overvoltage Protection - HI-54X inputs 
High Channel Impodanco in Fault Condition - IH51XX 
Digital Input Latcnos - DG52X 


CHANNEL 

SELECTOR 


Types, Configurations 

1x8,1x16, Dual 1x4 

Dual 1x8, Latchable, Programmable Configuration 
Ovorvoltage Protected, Fault Protected, Video 


1x4 or 4:1 MUX 







Applications of Switches and Muxes 

Route analog signals in: 

- Data Acquisition systems 

- Vidoo Equipment 

- Instrumentation and Control Circuitry 

- Signal Processing 

- Data Processing and Control Systems 


Switches/Muxes 













Analog Switches and Multiplexers 


Part Description: 


HI 1 


0506 


Prefix! 


Part Number 


Package 

1 - Dual-in-line, ceramic 

2 - TO metal can 

3 - Dual-in-line, plastic 

4 - Leadless chip carrier 

4P - Plastic leaded chip carrier 
9 - Flat pack 
9P-SOIC 
0 - Chip form 


Temperature 

-2 : -55*C TO +125*C 
-4 :-25’CTO +85’C 
-5 : O’C TO +75’C 
-6 : 25’C DICE PROBE 
-8 : DASH 8 HIGH REL 
-9 : -40’C TO +85’C 
/883: MIL STD 


Prefix Device Suffix 

ICL 7115 J C D L 


TT 

Device Family 
Basic Device Type 


Temperature Range 


Pin-Count Designators 



Suffix 

Number of Pins 

A 

8 

B 

10 

C 

12 

0 

14 

E 

16 

F 

22 

G 

24 

H 

42 

1 

28 

J 

32 

K 

35 

L 

40 

N 

18 

P 

20 

R 

3 

W 

10 (0.230’ pin circle, isolated case) 

44 

44 


Prefix: 

AD Analog Devices Alternate Source 
ADC. National Semiconductor Alternate Source 
DG. Silicons Alternate Source 
ICL: Linear 1C 
ICM: Microperipheral 1C 
IH: Analog Switch Family 
IM: Microcontroller 1C 


Temperature Range: 

C: Commercial: 0°C to 70°C 
t: Industrial: -25°C to 85°C or -40°C to 85°C 
(Specified on Datasheet) 

M: Military;-55°C to +125°C 


Package: 

B: SOIC 


Ceramic (Side-Brazed) Dual-ln-Lme 
Ceramic Flat-Pack 

16 -Pin (.6 x .7 Pin Spacing) Hermetic Hybrid DIP 
CERDIP Dual-In-Line 
Leadless Ceramic Quad-Pack 
Plastic Quad-Pack (PQFP) 

Plastic Dual-In-Line 
TO-52 

TO-5 (Also TO-78, TO-99, TO-IOO) 

TO-72 (Also TO-18. 

TO-92 

Wafer 

Dice 


Exceptions to Package-Type Designators 


DG (Analog Switch & MUX) Series 

A 

10-Pin Metal Can 

L 

14-Pin Flat Pack 

P 

Ceramic (Dual-ln-Line Package (Special Order Only) 

K 

CERDIP 

Y 

SOIC 


AD (D/A Converter) Series 

M 

TO-52 

D 

CERDIP Ceramic Dual-ln-Lme Package 

N 

Epoxy Dual-In-Line Package 

n 

T0-92 






Analog Switches 

All Switches with Prefix “HI” are Dielectrically Isolated (Dl) 



DUAL 

QUAD 



DUAL 


DUAL 


SPST 

SPST 

SPST 

4PST 

SPDT 

DPST 

DPST 

DPST 

DPDT 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(0) 

(9) 

JFET SV^OjCHlES ' ; 






CMOS SWITCHES 












HI-5040 

DG200 

DG201A 

HI-5047 

IH5040 

DG300A 

DG202 

HI-5047A 

IH5140 

HI-200 

DG211 

IH5047 


HI-222 

DG212 



HI-300 

DG308A 



HI-304 

DG309 



HI-381 

HI-201 



HI-5041 

HI-201 HS 



HI-5040 

IH5052 



IH5041 

IH5053 



IH5148 

IH5352 



IH5341 




DG301A 

HI-301 

HI-305 

HI-387 

HI-5042 

HI-5050 

IH5042 

IH5142 

IH5150 


DG303A 

HI-303 

HI-307 

HI-390 

HI-5043 

HI-5051 

IH5043 

IH5143 

IH5151 


HI-5044 
IH5044 
IH5144 


DG302A 

HI-302 

HI-306 

HI-384 

HI-5045 

HI-5049 

IH5045 

IH5145 

IH5149 


HI-5046 

HI-5046A 

IH5046 


P-CHANNELJFETSWITCH CONFIGURATION;; 


Switches/Muxes 
















































Analog Switches (Continued) 


All Switches with Prefix “HI” are Dielectrically Isolated (Dl) 

V L v+ V L v+ 





DUAL SPST 


QUAD SPST 


Switch Switch Analog Slg. I s Mil 

-Oirv -OFF’* Rings V 2S°C nA 


1g Mix70/ TON TOFF 

?5/S5°C nA nSec nSic Flltutet 


SINGLE POLE SINGLE THROW (SPST) 








100 150 60 I RF Video T-Switch 






















































































































































































































































Analog Switches (Continued) 

All Switches with Prefix “HI” are Dielectrically Isolated (DI) 



4PST SPDT 



v- 

DUAL SPDT 


Davlct 

Suffix Codas 

MIL Spte 

Ptdi(QN) 
OMil (1) 

Switch 

“ON" V 

Switch 

“orrv 

Analog tig. 
Kangs V 

Ij Mai 

2S°C nA 

l s Max 70/ 
75/85°C nA 

TON 

nS«e 

TOFF 

nSsc 

Faatuias 

[FOUR POLE SINGLE THROW 14PST) 







HI1-5047A 

HI3-5047A 


H11-5047/883 


HI1-5047A/883 



0.8 V- to V+ 0.8 Typ. 500 


0.8 V- to V+ 0.8 Typ. 500 


280 110O Mi* Rd*(ON) Matching 


280 50 Man ndi<ON) Matching 


Rtf t (ON) VlnH 

flMn (1) Min V 


VlflL Analog Slg. I] M>| 

MuV Range V IS'CnA 


l s Max 70/ T ON 

75/J5°C nA nSae 


SINGLE POLE DOUBLE THROW {SPOT) 






0.8 (V-)+7J5 toV4 IS 





IH5142 MJC.CJE.CI'C IM3142MJE/883 73Typ. 


Channel 1 "ON". 
Channol 2 "OfF" 


Channel 1 “ON", 
Channel 2 "OFF’ 


Channel 1 "ON”. 
Channol2"OFF’ 


Channel 1 "ON", 
Channel 2 “OFF" 


CMOS Logic, Very 
Low Leakage 


Channel 1 “ON", 
Channel 2 “OFF" 


Channel 1 "ON", 
Channel 2 "OFF" 
10/1 Max Rds(ON) 
Matching 


Channel 1 "ON", 
Channel 2 "OFF" 
50 Max Rds(ON) 
Matching 


Channel 1 “ON", 
Channel 2 "OFF" 


dual Single pole double throw (dual spot} 











Channel 1 “ON", 
Channel 2 "OFF’, 
Lowest Rds(ON) 


Channel 1 "ON”. 
Channel 2 "OFF', 
Low Rds(ON) 


Channel 1 "ON", 
Channel 2 "OFF’ 


Channel 1 "ON”, 
Channel 2 "OFF’ 


Channel 1 "ON", 
Channel 2 "OFF” 
CMOS Logic 


Channel 1 "ON", 
Channel 2 "OFF” 


Channel 1 "ON", 
Channel 2 "OFF’ 
100 Max Rds(ON) 
Matching 


Channel 1 "ON", 
Channel 2 "OFF" 


Channel 1 "ON", 
Channel 2 “OFF’ 
5nMaxRds(ON) 
Matching 


Channel 1 "ON”, 
Channel 2 “OFF’ 


Channel 1 “ON”, 
Channel 2 "OFF" 


IEBEE3I 


Switches/Muxes 
















































































































































































































































Analog Switches (Continued) 


All Switches with Prefix “HI” are Dielectrically Isolated (Dl) 

V L v+ V L v+ 



V L v+ 

fl2 ?11 


8 '-4 

rr^ 

3 _ _ 1 

J ° 15 

Ai<>— 

A « 

o> J 

r\K.. 


s Hi 


a „ 

S 4 tt— 

- ^L. 

-r-° d 2 

5-0 4 


r r 

V„ V- 

DPST 


4 


3 

Sl *"l6 

'-U 

1 

S2° — 

9 

A. 

8 

S3 °“i 

X 

6 

S AoJ^ 

o> J 



DUAL DPST 



Rdt(ON) 

Switch 

Switch 

Analog Slg. 

l s Max 

MIL Spec 

nMax ( 1 ) 

“ON” V 

“OFF"V 

Range V 

25°C nA 


TON TOFF 

nSec I nSec I Features 


DOUBLE POLE SINGLE THROW (DPST) 












DUAL DOUBLE POLE SINGLE THROW (DUAL DPST) 


0.8 V- to V+ | 0.8 Typ. | 500 


±10 


0.8 (V-)+7.5 to V+ | 15 




370 280 ion MaxRds(ON) 

I I Matching 


300 350 Lowest RdsON) 


300 350 I Low Rds(ON) 


RF Video T-Switch 



Device 

Suffix Codes 

MIL Spec 

Rds(ON) 
HMax (1) 

VlnH 

Min V 

VInL 

Max V 

Analog Slg. 
Range V 

I 3 Max 
25°C nA 

1 s Max 70/ 
75/85°C 

TON 

nSec 

TOFF 

nSec 

Features 

(DOUBLE POLE DOUBLE THROW (DpDT 

) 








Hll-5046 

HI3-5046 

i&H 

H11-5046/883 

5 

0.8 

2.4 

-Vto+V 

0.8 Typ. 

500 

370 

280 

Channel 1 “ON”, Channel 2 "OFF” 
ion Max Rds(ON) Matching 

HI1-5046A 

HI3-5046A 

SB 

HI1-5046A/883 

25 

3 

0.8 

±10 

0.8 Typ. 

500 

370 

280 

Channol 1 “ON", Channel 2 “OFF" 

5n Max Rds(ON) Matching 




» I_ 

I 


SWITCH 

O-O DRAIN 

J (OUT) 


DUAL SPST 
HI-222, IH-5341 


QUAD SPST 
IH-5352 


•T” SCHEMATIC 


Switch 

Switch 

Analog Slg. 

lg Max 

“ON” V 

"OFF’V 

BangeV 

25°C nA 



















































































































































































Analog Switches (Continued) 

All Switches with Prefix “Hi” are Dielectrically Isolated (Dl) 



VIRTUAL GROUND 
SEPARATE OUTPUTS 


VIRTUAL GROUND:SWITCHES SEPARATE OUTPUTS 


IH5012MDE/S83B 


VIRTUAL GROUND 
COMPENSATION FET 


DUAL CMOS DRIVER 
(ONE OF 2 SHOWN) 


Rdt(ON) 

Switch 

Switch 

Analog Slg. 

in Mu 

1q Mai 

TON 

TOFF 


nMn(i) 

“ON” V 

“OFF”V 

Rings V 

J5°CnA 

70°C nA 

nSac 

nS«« 

Features 


IH5011 

IH5011 

MDE, CDE 

CPE 

IH5012 

IH5012 

MDE,CDE 

CPE 

IH5016 

IH5016 

MDE,CDE 

CPE 

IH5019 

IH5019 

MDE.CDE 

CPE 

IH5020 

IH5020 

MDE.CDE 

CPA 

IH5021 

CPA 

IH5022 

IH5022 

MDD.CDD 

CPA 

IH5024 

IH5024 

MDE.CDE 

CPA 


COMMON OUTPUTS WITH COMPENSATION FET 


IH5009MDD/883B 100 


IH5010MDD/883B 


IH5009 

IH5009 

MDD.CDD 

CPD 

IH5010 

IH5010 

MDD.CDD 

CPD 

IH5014 

IH5014 

MDD.CDD 

CPD 

IH5017 

IH5017 

MDD.CDD 

CPA 

IH5O10 

IH5018 

MDD.CDD 

CPA 


500 


500 


500 


500 


500 500 | 2 Channel* 


4 Channel*. CMOS Logic 


4 Channel* 


J Channel 


1 Channel, CMOS Logic 


1 Channol 


500 500 1 Channel, Compensating FET 


20 

500 

500 

4 Channels, CMOS Loot 

20 

500 

500 

4 Channels 

20 

500 

500 

3 Channel* 

20 

500 

500 

2 Channels, CMOS Logic 

20 

500 

500 

2 Channels 


Device 

Sunn Corfu 

MIL Spec 

Outputs 

VinH 

Min V 

VlnL 

Mai V 

Analog Slg. 
RanjeV 

is on 

±nA 

TON 

nSec 

TOFF 

nSec 

Features 

[dualCMOS DRIVER/VOLTAGE TRANSLATOR 








IH6201 

MJE.CJE.CPE 


v+.v- 

B 

0.8 

N/A 

N/A 

400 

300 

Dual Complementary Outputs, 

Drives IH401A 




Switches/Muxes 






















































































































































Analog Multiplexers 

All MUX’s with Prefix “HI” are Dielectrically Isolated (Dl) 


GENERALPURPOSE 
DEVICE NUMBER (S) 

CONFIGURATION 

Rds(ON)-OHMS 

DG508A, IH6108 

8 -Channel Single Ended 

450 

DG506A 

16-Channel Single Ended 

450 

DG509A, IH6208 

4-Channel Differential 

450 

DG507A 

8 -Channel Differential 

450 

ACTIVE OVERVOLTAGE 
PROTECTION 

CONFIGURATION 

RdS(ON)-OHMS 

HI508A 

8 -Channel Single Ended 

1800 

HI-506A 

16-Channel Single Ended 

1800 

HI-509A 

4-Channel Differential 

1800 

HI-507A 

8 -Channel Differential 

1800 

FAULT PROTECTED 
DEVICE NUMBER (S) 

CONFIGURATION 

Rds(ON)-OHMS 

IH5108 

8 -Channel Single Ended 

1800 

IH5116 

16-Channel Single Ended 

1800 

IH5208 

4-Channel Differential 

1800 

IH5216 

8 -Channel Differential 

1800 

LATCHABLE 

DEVICE NUMBER (S) 

CONFIGURATION 

Rds(ON)-OHMS 

DG526 

16-Channel Single Ended 

450 

DG527 

8 -Channel Differential 

450 

DG528 

8 -Channel Single Ended 

450 

DG529 

4-Channel Differential 

450 

MODE PROGRAMMABLE 
DEVICE NUMBER (S) 

CONFIGURATION 

Rds(ON)-OHMS 

HI-516 

16-Channel/Dual 8-Channel 

750 

HI-518 

8 -Channel/Dual 4-Channel 

750 

SPECIAL PURPOSE 
DEVICE NUMBER 

CONFIGURATION 

Rds(ON)-OHMS 

HI-524 

4-Channel Video, Low Crosstalk 

1500* 

HI-539 

Differential, 4-Channel, Low Level Matched 

900 


NOTE: Most Rds(ON) Values are Maximum at +25°C. 

* Thi3 is the Maximum Value Over the Entire 0° to +70°C Temperature Range. 


















































































Analog Multiplexers (Continued) 

All MUX’s with Prefix “HI” are Dielectrically Isolated (Dl) 




SINGLE 1X8 SINGLE 1 X 16 DUAL 1 X 4 DUAL 1 X 8 


Devlci 

Suffix Codes 

MIL Spec 

Rdi(ON) 

nMu(i) 

VlnH 

Min V 

VlnL 

Max V 

Analog Slg. 
Range V 

l D 0ft 

25°C ±nA 

TON 

nSec 

TOFF 

nSic 

featum 


ANALOG MULTIPLEXERS (SINGLE 1 X 8) 



TABLE 2 1 

DG506A 

AK, BK, CK, CJ 

DG506AAK/883B 

450 

mm 

o 

bo 

V- to V+ 

0.01 

■9 

wm 



HI1-0506 


H11-0506/883 

450 

| 

0.8 

V-loV+ 


1.000 

400 



HI3-0506 












HI4P0506 











PLCC 

HI90P0506 











SOIC 


MAfl ■ 

HI4-0506/883 





■ 




LCC 

HI1-0506A 

-2, -5, -7 


1800 

4.0 

0.8 

V- to V+ 

0.1 

300 

300 

70 Volt Active Overvoltage 


HI3-0306A 










Protecllon. See Table 2-0 (3) 


HI0-0518 



750 


0.8 

V- toV+ 

0.015 

120 

140 

Programmable 1 of 8, 

DICE 

mi -0310 

1 ■ 









Differential 2 of 4. See 


HI3-1310 










Table 2-7 


HI4P051B 











PLCC 

DG520 

AK.DK.CK.CJ 

DG528AK/883B 

450 

2.4 

0.8 

kbss/a 

0.015 

EMgll 

MM 

Microprocessor Compatible 


HI1-054Q 


H11-0548/883 

1800 


0.8 

V- to V+ 

0.1 

300 

300 

Active Overvoltage Protection 


HI3-O540 




Rfi|H 






7% Rds(on) Matching. See 


H14P0548 










Table 2-8 (5) 

PLCC 

HI9P0548 











SOIC 



HI4-0548/883 


■ 







LCC 

HI1-1818A 

■ 

MI1-1818A/883 

400 


mm 

V- toV+ 

0.1 

500 

500 



HI3-1818A 












HI4P1818A 











LCC 

IH5108 

MJE.tJE.CJr.ci’i: 

IM5108MJE/883B 

1200 

2.4 

0.8 

±13 

.05 

600 

400 

50 Volt Fault Protection. 












See Table 2-9 (6) 


IH6108 

MJE.CJE.CPC 

IH0108MJE/883B 

350 

mm 

0.8 

±14 

0.03 

1500 

1000 

DG508A pin for pin. 






mm 






ENablo strobe 


ANALOG 

MULTIPLEXER (SINGLE 1X16) 






TABLE 2-2 | 

Mil-0306 

■ 

H11-0506/883 

400 

■ ■ ^B 

0.8 

V-to V+ 


250 

250 



H13-0506 












HI4P0506 











PLCC 

MI9P0508 











SOIC 


■■ 

HI4-0506/883 





■ 

BHBB 



LCC 

DG300A 

f^BSEEEHB 


450 

2.4 

0.8 

V- toV+ 

0.02 

ESS 

WEM 



HI1-050CA 



1800 

4.0 

0.8 

V- to V+ 

0.1 

300 

300 

Active Overvoltage Protection 


HI3-050CA 

-5 









See Table 2-6 (5) 


HM -0310 



750 


0.8 

V-loV+ 

0.03 

120 

140 

Programmable, 1 of 16, 


HI3-0310 




■ 






Differential 2 of 8. See 


MI4P0316 










Table 2-8 (5) 

PLCC 

HI9P0310 











SOIC 

DG520 

AK, BK, CK, CJ 


400 

BSI 

KM 

V- to V+ 

0.2 

700 

400 

Microprocessor Compatible 




H11-0546/883 

1800 



V- to V+ 

0.1 

500 

500 

Actlvo Ovcrvoltogo Protection 


HI3-0340 










See Table 2-8 (5) 


HI4P034G 










786 Rds(on) Matching 

PLCC 

HI9P0546 











SOIC 



HI4-0546/883 









LCC 


MJI.CJI.CPI 

IH5116MJI/083D 

1200 

2.4 

00 

±13 

0.05 

COO 

400 

Fault Protection. 












SooTablo 2-0(0) 



! |3C07| 


Sw itches/Muxes 














































































































































Analog Multiplexers (Continued) 

NOTE: All MUX’s with Prefix “HI” are Dielectrically Isolated (Dl) 


Device 

Notes: (2,3) Suffix Codes 


analog MULTIPLEXER (DUAL .IX4) 


DG509A I AK, BK, CK.CJ 



H10-0518 1-6 

HI1-0518 I “2,-5 
H13-1518 |-5 

HI4P0518 
















































































































































































































Analog Multiplexers (Continued) 

All MUX’s with Prefix “HI” are Dielectrically Isolated (Dl) 


Suffix Codes 

MIL Spec 

Rds(ON) 
ftMax (1) 

VlnH 

Min V 

VlnL 

Max V 

Analog Slg. 
RangaV 

l D OI1 

25°C ±nA 

TON 

nSec 

TOFF 

nSec 

# of 

Channels 

HI 


Device 
Notes: (2,3) 


ANALOG MULTIPLEXER 70 VOLT PEAK TO PEAK OVERVOLTAGE PROTECTED MULTIPLEXERS 


HI1-0506A -2, -5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 

HI3-0506A -5 


HI1-0507A 

HI3-0507A 


HI1-0506A 

HI3-0506A 


HI1-0509A 

HI3-0509A 




MJE.IJE.CJE.CPE IH5108MJE/883B 
MJI, CJI, CPI IH5116MJI/883B 

MJE, IJE, CJE, CPE IH5208MJE/883B 
MJI. CJI. CPI IH5216MJI/883B 



15V SUP +15V EN Aq A) 
END 


’ I_ 

I 

i °~] )~M>°~ 


s' SWITCH 

7 1 0—0 ORAIN 

J (0U7) 


"T” SCHEMATIC 


Device 
Notes: (2.3) 


Rds(ON) VlnK 

OMax (1) Min V 


Analog Slg. I D Off TON TOFF 

RangaV 25°C ±nA nSii nSec 



BF/VIDEO MULTIPLEXER: 


TABLE2rl0 


500 1 of 4 VkJeo,-C0dB OFF 

Channel Isolation Q 10MHz 


Switches/Muxes 

















































































































































Micros/Memory 












Microcontrollers, Microprocessors 
& Memory 


68HC05 Microcontrollers 



Family Part No. 


Electrical 

Option 


Package — 
Designation 


Enhanced 
Product Option 


_ PACKAGE/OPTION _ SUFFIX LETTER 

Dual-In-line sldebrazed ceramic DIP _D_ 

Dual-In-line plastic DIP _E_ 

Small outline plastic SOP _M_ 

Plastic leaded chip carrier PLCC _N_ 

Metric plastic quad flatpack MPQFP _Q_ 

Chip (when applicable) H 

Enhanced product screening l.e., bum-in X 

(optional for D, E package types) _ 

Single-In-line package (SIP) _Z_ 

Electrical option_ 1,2,4 


80CXXX Microprocessors 


Temperature Range 
C : 0"C to +70‘C 
I : -40'C to +85'C 
M : -55"C to +125"C 
X : +25* C 


Part Number 

80CXXX : CMOS Microprocessor 
82CXXX : CMOS Peripherals 


B : -55*Cto-125‘C 
with bum-in 


Package 
P : Plas 


age Type 
Plastic DIP 
Ceramic DIP 
Unpackaged device 
Leadless chip carrier 
Plastic leaded chip carrier 
Pin grid array 


Speed Designation 
Peripherals ^Processors 

5 : 5MHz Blank: 5MH: 

Blank: 6MHz 2 : 8MH; 


883REVC 

compliant 


1800-Series Microprocessors & Microcomputers 



Family Part No. 


Package - 
Designation 


Electrical 

Option 


Enhanced 
Product Option 


_ PACKAGE/OPTION _ SUFFIX LETTER 

Dual-In-line sldebrazed ceramic DIP _D_ 

Dual-ln-llne plastic DIP _ E_ 

Small outline plastic SOP _M_ 

Plastic leaded chip carrier PLCC _N_ 

Metric plastic quad flatpack MPQFP _Q_ 

Chip (when applicable) _ H 

Enhanced product screening l.e., bum-ln X 

(optional tor D, E package types) _ 

Single-in-line package (SIP) Z 


Memories 


Synchronous 

- Latched address bus 

- Address must be valid 
prior to chip select 

Asynchronous 

- No address set up time 


Prefix — 
H (Harris) 


Family - 

M : Memory 


Package- 1 

1 : Ceramic DIP 

IB : Brazed seal 

3 : Plastic DIP 

4 : Leadless carriers 

5 : Ceramic substrate 

6 : Slimline 

0 : Chip form 


Part Number 


Performance Grade —> 
B : High performance 
C: Relaxed specification 
X : Very high speed 


Temperature 


: -55"C to +125*C 
: 0*C to +70’C 
: 100% 25" C probe 
(dice only) 

-55* C to +125*C 
with bum-ln 
-40'Cto+e5‘C 
Fully compliant to 
MII-Std-883C 











6805/68HC05 Microcomputer Family 


All members of the 6805 family are designed around a common core which consists of CPU, timer, oscillator, 
control, bidirectional I/O, FIAM and ROM. This common core is expanded to provide versions of the 6805 with 
additional memory, I/O lines, interrupt capability, timer counters, and serial interfaces. 



Harris 68HC05 Quick Reference 


PART NUMBER 

RAM 

BYTES 

ROM 

BYTES 

EXTERNAL 

ADDRESS 

SPACE 

I/O LINES 

OTHER FEATURES 

CDP6805E2 

112 


8 K 

16 

8 Bit Timer 

CDP6805E3 

112 


64K 

13 

8 Bit Timer 

CDP6805F2 

64 

1089 


16 

8 Bit Timer 

CDP6805G2 

112 

2106 


32 

8 Bit Timer Counter 

CDP68HC/HCL/HSC05C4 

176 

4160 


24 

16 Bit Timer, SCI, SPI 

CDP68HC/HCL/HSC05C8 

176 

7744 


24 

16 Bit Timer, SCI, SPI 

CDP68HC05D2 

96 

2176 


28 

16 Bit Timer, SPI 


E suffix denotes DIP, Q suffix denotes PLCC, X suffix denotes 10 hour burn-in. 
Standard part is -40'C to +85'C, /3 suffix denotes -55'C to +125'C 


Additional I/O Features Available 

• 8 & 16 Bit Timers with Prescalers 

• UART 

• Serial Peripheral Interface (SPI) Provides Interface to Expanded Off Chip I/O. 
See Peripheral Section for Available Functions 

• Keyboard Interfaces 

• Pulso Wdth Modulators 

• Watch Dog Timer 

































6805/68HC05 Microcomputer Family (Continued) 

68HC05 6805 



68HC05C4 

68HC05C8 



68HCL05C4 

68HCL05C8 


FEATURES 

68HSC05C4 

68HSC05C8 

68HC05J3 

Technology 

Package(s) 

CMOS 

E Q N 

CMOS 

E Q N 

CMOS 

E Q N 

Pins 

40 44 44 

40 44 44 

40 44 44 

On-Chip RAM (Bytes) 

176 

176 

96 

External Address Space 
On-Chip User ROM (Bytes) 

- 

- 

- 

4160 

7744 

2176 

Bidirectional I/O Lines 

24 

24 

28 

Unidirectional I/O Lines 

7 in 

7 In 

3 In 

Memory Mapped I/O 

Timer Size (bits) 

Yes 

16 

Yes 

16 

Yes 

16 

Prescaler Size (bits) 
External Timer Oscillator 

• 

* 

* 

No 

No 

Yes 

Serial Peripheral Interface 

Yes 

Yes 

Yes 

Serial Comm. Interface 

Yes 

Yes 

No 

Keypad Scan Interface 

I/O Port Handshaking 

No 

No 

Yes 

No 

No 

No 

Interrupts: 

Extrnl 

Extrnl 

Extrnl 

t 

Timer 

Timer 

Timer 

SCI SPI 

SCI SPI 

SPI Port B 


SWI 

SWI 

SWI 

Computer Operating 
Properly (COP) 

No 

No 

No 

Illegal Opcode trap (IOT) 

No 

No 

No 

8x0 Unsigned Mult Irrstruc 

Yes 

Yes 

Yes 

PWM 

No 

No 

No 

Self-Check Mode 

Yes 

Yes 

Yes 

Oscillator Mode 

RC or 

RC or 

RC or 


Quartz 

Quartz 

Quartz 

Oscillator Startup 

Delay Msk Option 

No 

No 

Yes 


'Prescaler fixed as dMde by 4 


FEATURES 

HC05C4 

HC05C8 

HCL05C4 

HCL05C8 

HSC05C4 

HSC05C8 

Typical Power Dissipation 
at Ta - 25‘C Max Freq & 
5V: (HCL shown at 2.4V & 
Fosc-IMHz) 

Run 

Wait Mode 

Stop Mode 

17.5mW 

8.0mW 

lO.OpW 

ill 

as? 

33.5mW 

15.0mW 

lOpW 


FEATURES 

6805E2 

6805E3 

6805F2 

6805G2 

Technology 

Package® 

CMOS 

E Q 

CMOS 

E Q 

CMOS 

E Q 

CMOS 

E 

Pins 

40 44 

40 44 

28 28 

40 

On-Chip RAM (Bytes) 

112 

112 

64 

112 

External Address Space 

On-chip User ROM (Bytes) 

8K 

64K 

. 

_ 

0 

0 

1089 

2106 

Bidirectional I/O Lines 

16 

13 

16 

32 

Unidirectional I/O Lines 

0 

0 

4 In 

0 

Memory Mapped I/O 

Timer Size (bits) 

Yes 

8 

Yes 

8 

Yes 

8 

Yes 

8 

ESSSEHiSBHS 


mm 

mm 

mm 


KB 

—i 

■GOB! 

Serial Peripheral Interface 

No 

No 

No 

No 

Serial Comm. Interface 

No 

No 

No 

No 

Keypad Scan Interface 

VO Port Handshaking 

No 

No 

No 

No 

No 

No 

No 

No 

Interrupts: 

Extrnl 

Extrnl 

Extrnl 

Extrnl 

* 

Timer 

Timer 

Timer 

Timer 


SWI 

SWI 

SWI 

SWI 

Computer Operating 
Property (COP) 

No 

No 

No 

No 

Illegal Opcode Trap (IOT) 

No 

No 

No 

No 

8x8 Unsigned Mult Instruc 

No 

No 

No 

No 

PWM 

No 

No 

No 

No 

Self-Check Mode 

No 

No 

Yes 

Yes 

Oscillator Mode 

Quartz 

Quartz 

RC or 

RC or 




Quartz 

Quartz 

Oscillator Startup 

- 

* 

No 

No 


FEATURES 

6805E2 

6805E3 

6805F2 

6805G2 

Typical Power Dissipation 
at Ta - 25'C Max Freq & 
5V: (HCL shown at 2.4V & 
FOSC “ 1MHz) 

Run 

Wait Mode 

Stop Mode 

35mW 

5mW 

25|iW 

rooi« 

111 

111 

12mW 

4mW 

5pW 


Additional Features 

• 1.2 Micron 

• 6 Transistor RAM Ceils 

• HC Devices 4MHz 

• HSC Devices 8MHz 

• HCL Device Low Power Version 


Additional Features 

• 3 Micron 

• 4 Transistor RAM Cells 

• 4MHz Only 










































































































































IfcfjWcjl 


Micros/Memory 












CDP1800-Series Microprocessors and Microcomputers 



Specifications 


TYPE 

MEMORY 

ADD 

(BYTES) 

CDPie02A 

CDP1802AC 

64K 

CDP1802BC 

64K 

CDP1804AC 

64K 

CDP1805AC 

64K 

CDP1806AC 

64K 



LATCH 

I/O 

MAX 

OPER 

TEMP 

(X) 

PKQ 
NO. OF 
PINS 

INSTRUC¬ 

TIONS 

Off- 

Chip 

•55-C 
to 

+125X 

40D 

40E 

40Q 

91 

Off- 

Chip 

-55'C 
to 

+125X 

40D 

40E 

40Q 

91 

Off- 

Chip 

-55-C 
to 

+125X 

40D 
40 E 

123 

Includes 

Cal/Rotum 

0 

Ct 

1 

-55-C 
to 

+125X 

40D 
40 E 
40Q 

123 

Includes 

CaR/Retum 

Off- 

Chlp 

-55-C 
to 

+125X 

40D 
40 E 
40Q 

123 

Includes 

CaR/Retum 

































































































CMOS Static RAMs 


PART 

NUMBER 


<IK-SYNCHRONOUS 


CDP68HC68R1 128x8 


CDP68HC68R2 256 x8 


<IK-SYNCHRONOUS 


CDP1821C | IKx 1 


CDP1822 


CDP1823 


CDP1824 


CDP1826C 


MWS5101 





STANDBY 

DATA RET. 

OPERATING 


SPEED 

ACCESS 

CURRENT 

CURRENT 

CURRENT 

SIZE 

DESIGNATION 

TIME 

ICCSB 

ICCDR 

ICCOP 




16K-SYNCRONOUS 


16K-ASYNCRONOUS 


HM-65162 2Kx8 


HM-65262 16Kx1 


64K -ASYNCRONOUS 


100ns 

15nA 

1|iA 

100ns 

50 jiA 

IjiA 


255ns 

1000HA 

200nA 

450ns 

500ns 

500uA 
1000 mA 

lOOfiA 

300nA 

450ns 

505ns 

500uA 
lOOCfaA 

100|iA 

400hA 

710ns 

825ns 

200uA 

500uA 

40(iA 

40nA 

1000ns 

50|iA 

25(iA 

250ns 

350ns 

50nA 

200|iA 

10nA 

50(iA 


100ns 

250ns 

10nA 

10jiA 

5iiA 

IOjiA 

100ns 

250no 

10mA 

IOjiA 

5iiA 

10)lA 

220no 

300ns 

IOjiA 

10nA 

IOhA 

10nA 

220ns 

300ns 

10nA 

10nA 

IOjiA 

10pA 


200ns 

250ns 

300ns 

100nA 

100pA 

250nA 

50 uA 

50uA 

12fyA 



4mA/MHz 

4mA/MHz 


4mA/MHz 

4mA/MHi 


4mA/MHz 

4mA/MHz 


4mA/MHz 

4mA/MHz 



2K x 8 

B 

120ns 

200ns 

50uA 

100mA 

25nA 

50ftA 


7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 


7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 

7mA/MHz 


lOmA/MHz 

lOmA/MHz 




8Kx8 

B 

150ns 

IOOjiA 

75mA 

20mA 


150ns 

250|iA 

150|xA 

20mA 


C 

200ns 

400(iA 

250jiA 

20mA 


8-Pln PDIP 


8-Pln PDIP 


16-Pin CERDIP 


22-Pln PDIP 
22-Pln CERDIP 


24-Pln PDIP 
24-Pln CERDIP 


10-Pln PDIP 
10-Pln CERDIP 


22-Pln PDIP 
22-Pln CERDIP 


22-Pln PDIP 
22-Pln CERDIP 


10-Pln PDIP 
10-Pln CERDIP 


10-Pin PDIP 
18-Pln CERDIP 


22-Pin PDIP 
22-Pin CERDIP 


18-Pin PDIP 
18-Pin CERDIP 


18-Pln PDIP 
18-Pln CERDIP 


18-Pin PDIP 
18-Pin CERDIP 
18-Pin LCC 


18-Pin PDIP 
18-Pin CERDIP 
18-Pin LCC 


24-Pin CERDIP 
32-Pin LCC 


24-Pin CERDIP 
32-Pin LCC 


20-Pin CERDIP 
32-Pin LCC 


28-Pin CERDIP 
32-Pin LCC 


Micros/Memory 










































































































































































CMOS Static RAM Modules 






STANDBY 

DATA RET. 

OPERATING 


PART 


SPEED 

ACCESS 

CURRENT 

CURRENT 

CURRENT 


NUMBER 

SIZE 

DESIGNATION 

TIME 

ICCSB 

ICCDR 

ICCOP 

PACKAGES 

64K- SYNCHRONOUS 

HM-6564 

8K x 8 or 
16Kx4 

-8 

350ns 

800pA 

400pA 

28/58mA/MHz, 

40 Pin Substrate 

64K- ASYNCRONOUS 

HM-8808 

8K x 8 

5 


250pA 

125pA 


28 Pin Substrate 



IB 


250pA 

125pA 







900pA 

400pA 



HM-8808A 

8Kx8 

5 

100ns 

250pA 

125pA 

H9 

28 Pin Substrate 


(2 Enables) 

IB 

120ns 

250pA 

125pA 





150ns 

900|iA 

400pA 



128K - ASYNCRONOUS 

HM-8816H 

16K x 8 

IB 

70ns 

800|xA 

320pA 

400mA 

48 Pin Substrate 




85ns 

800pA 

320pA 

400mA 


256K-SYNCRONOUS 

HM-92560 

32K x8 
16K x 8 


150ns 

500pA 

350pA 

15mA/MHz 

48 Pin Substrate 

HM-92570 

32K x 8 or 
16K x 18 
(Buffered) 


250ns 

600pA 

450pA 

15m A/M Hz 

48 Pin Substrate 



256 - ASYNCRONOUS 

HM-8832 

32K x 8 

B 

180ns 

250pA 

200pA 

15mA 

28 Pin Substrate 



-8 

180ns 

900pA 

750pA 

15mA 


1 MEG - ASYNCRONOUS 

HM-91M2 

128K x8 or 

8 

180ns 

2.0mA 

1.0mA 

20mA 

48 Pin Substrate 


64K x 16 


200ns 

2.0mA 

1.0mA 

20mA 



CMOS Proms 


PART 

NUMBER 


SIZE 


SPEED 

DESIGNATION 


ACCESS 

TIME 


STANDBY 

CURRENT 

ICCSB 


DATA RET. 
CURRENT 
ICCDR 


OPERATING 

CURRENT 

ICCOP 


PACKAGES 


4K - SYNCHRONOUS - FUSE LINK 


HM-6642 


512x8 


B 


120ns 

200ns 


lOOpA 

lOOpA 


20mA/MHz 

20mA/MHz 


24 Pin Mini-CERDIP 
24Pln CERDIP 
28 Pin LCC 


16K - SYNCHRONOUS - FUSE LINK 


HM-6617 


2Kx 8 


B 


90ns 

120ns 


lOOpA 

lOOpA 


20mA/MHz 

20mA/MHz 


24 Pin Mlnl-CERDIP 
24 Pin CERDIP 
32 Pin LCC 


4K-UV EPROM 


IM6654 


512x8 


300ns@10V 

450ns@5V 


90ns 

120ns 


6mA/MHz 


24 Pin CERDIP 


































































































Peripherals 















Peripherals 

Ordering Information 


Micro/Memory -1800 Series 


1 — Package Designation 
E = Plastic 
F = Frit 
D = Ceramic 
Q = PCC 
M = SOP 

Voltage Designation - C = 5 Volts 
Lack of C = 10 Volts 

Performance Upgrade or Modification 


Type Designation 


Circuit Digital Processor 


CP Pj ?5C51 E 
Family Part No. 

Package Designation 


Enhanced 

Product 

Option 


Electrical Option 


PACKAGE/OPTION 


Dual-In-line sidebrazed ceramic DIP 


Small outline plastic SOP 


Plastic leaded chip carrier PLCC 


Metric plastic quad fiatpack MPQFP 


SUFFIX LETTER 



80CXX Family Product Code 


Temperature Range: 
C : 0‘C to +70'C 
I : -40‘C to +85"C 
M : -55‘C to +125‘C 
X : +25-C 


p P* c fe T K? 821 

D: Ceramic DIP 
X: Unpackaged Device 
R : Leadless Chip Carrier 
S: Plastic Leaded 
Chip Carrier 
G: Pin Grid Array 


Part Number: 

80CXXX : CMOS Microprocessor 
82CXXX : CMOS Peripherals 


-55‘C to +125*C 
with bum-in 


CA 3306 


Device Type 


Electrical Option 


Prefix: 

CA : Linear ICs 


Package: 

D : Ceramic DIP 

E : Plastic DIP 

F : CERDIP 

H : Chip 

J : 3-Layer Ceramic Lead less 

K : Ceramic Flat Package 
L : Single Layer Ceramic 
Leadless Chip Carrier 
M : Small-Outline Plastic 
Package 

Q : Plastic-Chlp-Carrier 
Package 


Speed Designation 
Peripherals uProcessors 

5 : 5MHz Blank : 5MHz 

Blank : 8MHz 2 : 8MHz 


ICjM ZICQ A 

Device Family 
Basic Device Type 

Electrical Option- 

Temperature Range- 

Package- 

Number of Pins- 


Suffix 

Number of Pins 

A 

8 

B 

10 

C 

12 

D 

14 

E 

16 

F 

22 

Q 

24 

H 

42 

1 

28 

J 

32 

K 

35 

L 

40 

N 

18 

P 

20 

R 

3 

W 

10(0230* pin circle, 
Isolated case) 

44 

44 


AD : Analog Devices Alternate 
Source 

ADC: National Semiconductor 
Alternate Source 
DQ : SlSoonlx Alternate Source 
CL : Unear 1C 
ICM : Mlcroperipheral 1C 
IH : Analog Switch Famly 
M : Microoontroler 1C 

Temperature Range: 

C : Commercial 0‘ C to 70'C 
I : Industrial+25'C to 85'Cor 
-40'Cto85'C 
(Specified on datasheet) 


SOIC 

Ceramic (Side-Brazed) 
Dual-in-Une 
Ceramic Flat-Pack 
16-pin (6 x 7 pin spacing) 
Hermetic Hybrid DIP 
CERDIP DuaHn-Une 
Leadless Ceramic Quad-Pack 
Plastic Quad-Pack (PQFP) 
Plastic Dual-ln-Une 
TO-52 

TO-5 (also TO-78, TO-99, 
TO-100) 

TO-72 (also TO-18, TO-71) 

TO-92 

Wafer 

Dice 



























Clock Generators - 80C86/88/286 Family 


82C84A - Clock Generator Driver 

Generates system clock, reset, & ready 
synchronization for 80C86/88 systems. 


Features: 

- 8 MHz system clock (33% Duty Cycle) 

- Parallel crystal inputs 

- Iccop: 40 mA @ 8 MHz 


Applications: 

- System/Peripheral clock generator 


CSYNC LI 18 J V CC 
PCIK C2 17 3X1 

aFn! C 3 16 3 X2 

RDY1 C 4 153 ASYNC 

READY C 5 14 3 EFI 

RDY2 C 6 13 3 F/C 

AEN2 C 7 12 3 QSC 

CLK H 8 11 3 RES 

GND C 9 ID 3 RESET 





82C85 - Static Clock 
Controller/Generator 

Generates complete static clock control, reset, 
& ready synchronization for 80C86/88 systems. 


Features: c< 

- DC to 8 MHz system clock 

- Supports stop-clock, 
stop-oscillator & low freq. 
operation 

- Generates both 50% & 33% 
duty 

cycle clocks c 

- 100 uA standby mode s ^ 0 

Applications: 

- Systom/peripheral clock generator 

- Systom power control 




82C284 - Clock Generator/Driver 


Generates system clock, reset, & ready 
synchronization for 80C286 systems. 

Features: 

- DC to 12 MHz system clock 

- XTAL or EFI source 
(dynamically switchable) 

- 2 mA/MHz ICCOP 


Applications: 

- Systems/peripheral clock generator 

- Multibus clock generator/Sync 




Peripherals 
























Timebase Generators 


ICM 7207/A - Timebase 
Generator 

Oscillator & frequency divider providing 4 control 
outputs for frequency counter timebases. 


Features: 

- Low power dissipation of < 2 mW 

- Counter outputs of +2 12 , +2", +(2 n x10) 

- Low impedance output drivers 1 100 
-10 MHz, 1 PPM/V frequency range 


Applications: 

- System timebases 

- Frequency counters 

- Calibration generators 




ICM 7209 - Timebase Generator 

Oscillator clock generator with two outputs 


Features: 

- Output frequencies of OSC & OSC/8 

- Disable controls for both outputs 
-10 MHz, 50 mW frequency range 

- 5X TTL fanout with 10 ns rise/fall time 


Applications: 

- Oscillator clock circuit 




ICM 7213 - Timebase Generator 

Oscillator and frequency divider with four outputs. 


Features: 

- Guaranteed 2 volt operation 

-10 MHz, 100 uA frequency range 

- 4 outputs: 1 pulse/sec, 1 pulse/min, 

16 Hz and composite 1024 + 16 + 2 Hz 

- Output inhibit function 


Applications: 

- Real time clock Generator 

- System timebase 













Real-Time Clocks 


ttP 

Interface 


Time Keeping 
Functions 


Alarm Power 
Functions Down Modes 


Comment* 

and 

Application* 
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Real-Time Clock 
4 to 10.5 V Operation 


CDP6818 

Real-Time Clock PWS RAM 

Moter Bu* for Connection to Any pP 

68HC68T1 

Real-Time Clock with RAM and 

Power Sense/Control 

3-wire SPI Bu* Peripheral 

General 

ICM7170 

Real-Time Clock - Time Keeping & 

Date Stamping for Personal 

Computer*, Communication*, 

Robotic*, Auto, etc. 


| EWM 






















































Timer/Counters 


Type 

Comments 

and 

Applications 

y/P 

l/F 

Counter Modes 

Counters 

Standard 8-Bit//P Interface (RD, WR) 

Interrupt on Terminal Count 

Timeout 

Output Changes when Counter 
Decrements to "0" 

Timeout Strobe 

One Clock-Wide Output Pulse when 
Counter Decrements to "0" 

Gate-Controlled One-Shot 

Output Changes when Counter 
Decrements to "0”. Retriggerable 

ill 

Rate Generator 

Repetitive Clock-Wide Output Pulse 

Variable Duty Cycle 

Repetitive Output with Programmed 
Frequency and Duty Cycle 

Count Frequency (MHz) 

# Clock Inputs 

Gate Enabled Counting 

# Gates 

# Outputs 

Binary Counting 

BCD Counting 

# of 16-Bit Down Counters 

# of 8-Bit Down Counters 

1800 Series 

CD PI 878 

Dual Timer/Counter 

Power Supply, Motor Control, Square 

Wave Generator, One-Shot 4V to 10.5V 
Operation CDP1800 Series Peripheral 



0 

1 

B 

1 

fl 

B 


2 


2 

2 





80C86/88 Series 

82C54 

Programmable Interval Timer/Counter 
for Gonoration of Accurate Time Delays 

Under Software Control in 80C86/88 

System, Real-Time Clock, 

Motor Control, Watchdog Timer, Square 

Wave Gen. 



1 

1 

■ 

■ 

1 

• 

note 1 




3 

3 





6805 Scries 

68HC68W1 

Digital Pulse Width Modulator Modulates 
a Clock Input to Supply a Variable Freq. 
and Duty-Cyde Output Signal. 8-Pin 

Mnl-DIP 6805 SPI Bus Serial l/F Motor 

Control 



1 

1 

i 

i 

1 

1 

8 

1 







2 


Note 1: Reloading of count regiater will allow variable duty cycle. Otherwise this mode generates a square wave output. 

























































Timer/Counters with Display Drivers 


Type 

Comment* 

and 

Application* 

Dispay 

Function* 

r 

Evaluation Kit Available 

LED 


i 

Unit 

Count 

Universal 

Counter* 

MUX BCD Outputs 

Display Latch 

Display Blanking 

• 

jo 

£ 

I 

S 

o> 

c 

3 

c 

JS 

m 

e 

a 

? 

! 

-j 

Preset Count 

Comparison Register 


Max Count Speed (Mhz) 

Common Anode, Non-MUX 

Common Cathode, MUX 

Common Anode, MUX 

Direct Drive, Non-MUX 

Non-MUX 

Up/Down 

* 

c 

O 

Q. 

r> 

• 

■o 

2 

a 

Modulo 60(Hr/Min/Sec) 

>* 

• 

3 

? 

U. 

I 

m 

a 

Frequency Ratio 

m 

£ 

a 

c 

• 

E 

4 DIGIT 

ICM7217 

Industrial control: preset predetermining 
counters, sequencers, on off delay 
timers, batch counters. Presets and 
loads compare register from 
thumbwheel switches. 



• 



• 


• 






• 

* 

* 


• 

* 

* 

* 

fl 


ICM7217A 

■ 

E 




E 

■ 

E 

■ 

til 



■ 

B 

B 

B 

■ 

B 

fl 

fl 

fl 

fl 


ICM7217B 

□ 


• 



E 

■ 


a 

■ 

■ 


■ 

B 

B 

B 

fl 

E 

B 

B 

E 

fl 


1CM7217C 

3 

• 




• 



• 


r 



B 

B 

B 

■ 

E 

B 

B 

E 

fl 


4.5 DIGIT 

ICM7224 

IOjjA operating current Can be 
cascaded for more digits. 




• 



• 

• 


XI 





• 


• 

• 




H 

■ 

ICM7225 

Has brightness adjustment lOpA 
current with display blanked, 
cascadable. 

B 

i 

i 

1 

1 

i 

E 

E 

E 

□ 

E 

E 

E 

E 

E 

E 

B 

E 

E 

E 

E 

15 

B 

5.5 DIGIT 

ICM7249 

Event timer counter, hour meter. 14 
programmable modes. Selectable input 
filtering. 




• 



a 

a 





• 





• 






























7 DIGIT 

ICM7200 

Use with ICM7207A for a 7-digit 
frequency counter. 


• 





D 

E 


□ 





B 

E 

fl 

fl 


□ 

■1 

331 










_ 










□ 


J 




8 DIGIT 

ICM7216A 

Universal frequency counter with display 
drivers. 4 internal gate times, auto 
dodmal point leading zero blanking, 
overflow Indication. Display off, hold, 
and reset Inputs. 



• 




• 

• 


• 


• 

• 


• 

it 


• 



fll 

W 


ICM7216B 


• 





a 

E 

B 

E 

E 

B 

B 


B 

El 


• 



□ 

Kfll 


ICM7216C 



. 




D 

E 


[Z 



_ 


D 

fll 

fl 

fll 

fll 


■ 1 

031 


ICM7216D 


• 





a 


fl 

E 

B 

B 


fl 

B 

fll 

fll 

fll 



■1 

031 


ICM7226A 

Same as ICM7216 plus peroid & time 



• 




D 

B 

B 


E 

B 

B 

fl 

E 

El 

El 

El 



■1 

031 

m 

ICM7226B 

compatible. 


• 





JL 

ji 

L 

E 

E 


JL 

JL 
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j 



■ 1 

031 




□ These counters wil measure frequency when used with the ICM7207 (0.01 and 0.1 second timebase) or the ICM7207A (0.1 and 1 second timebase) 









































































Display Drivers 



ICM721 1 


ICM7211 A 


ICM7211M 


ICM7211AM 


ICM721 2 


ICM7212A 


ICM7212M 


1CM7212AM 


ICM7218 A 


ICM7218B 


ICM7218C 


ICM7218D 


ICM7218E 


ICM7228A 


ICM7228B 


ICM7228C 


ICM7228D 


ICM7231 A 


ICM7231 B 


ICM7231C 


ICM7232A 


ICM7232 B 


ICM7232C 


ICM7233 A 


ICM7233B 


ICM7243A 


ICM7243B 


C A3 161 


C A 3 168 


Drives conventional LCD displays. Includes RC 
oscillator, divider chain, latches. Interface and 
LCD drivers. 


Drives common anode LED displays. 28 
current controlled outputs. Includes latches, 
interface and brightness control. 


3 decode formats drives up to 64 Independent 
LED's. Includes 8x8 memory, multiplexed 
LEDdrlvers, decoders, Interface and control, 
applications include bar graphs. 


8 digits, 16 annunciators onCOM,hexadeclmal 


8 digits, 16 annunciators on COM 3, code B 


8 digits, 16 annunciators on COM 1 +3, codeB 


10 digits,20annunclatorsonCOM3,hexadecimal 


10 digits, 20 annunciators on COM 3, code B 


10 digits, 20 annunciators on COM 1 +3,codeB 


4 alphanumeric characters. 


4 alphanumeric characters. Full-width numbers 


8 alphanumeric characters + decimal pt can 
be daisy chained or cascaded. 


BCD-TO-Saver segment decoder driver 


2 digit BCD-TO-Saver segment decoder driver 


\mrnm 

■■ 

IBEH 

■■ 

mELmm 

■■ 


■■ 

msmm 

■■ 

■ 

■■■ 

um 




IKIMB 

mmmm 

■■ 

■■ 


















































































Bus Drivers/Latches 


CDP1853 - N-Bit 1 of 8 decoder 

1800 series 3 to 8 decoder for I/O and memory systems 


Features: 

- Direct I/O command decoder 
for 1800 jjP’s 

- 4 to 10.5 V operation 

-1.6 mA drive/200 ns prop delay 


Applications: 

- I/O & memory address decoder 

- Chip select decoder 



CLOCK Ai 
(TPA) 


CLOCK 0 J5 
(TPO) 



CDP1881/1882/1883 - 6-Bit/7-Bit Latch and Decoder 

Memory system addross latches & chip select decoder for 1800 series. 


Features: 

- 4-bit latch/2 to 4 decoder (1881/82) 

- 5-bit latch/2 to 4 decoder (1883) 

- Decodes 16K/32K of memory 
(1881,1882)/ 1883 

-175 ns propdolay 


Applications: 

- I/O & memory address 
latch & decoder 

- Chip select decoder 




Peripherals 








Bus Drivers/Latches - 6805 Series 


CDP68HC68P2 - Octal Serial Solenoid Driver 


Octal open collector high current output driver. 


Features: 

- 6805 SPI bus serial peripheral 

- 0.5 A per output with overvoltage/ 
overcurrent protection 

- Current limiting & transient protection 

- Fault feedback & unlatch feature 




Applications: 

- Lamp, relay, or solenoid driver 

- Automotive 

- High breakdown voltage/high 
output current 



CDP68HC68S1 - Serial Bus Interface 


Differential driver/receiver for small area networks. 


Features: 

- Differential bus for minimum EMI 

- Data-collision/idle detection 

- Bus arbitration 

- Power-on reset 



Applications: 

- Small area networks 

- High speed serial communications 

- Multiple 6805 bus system 



•USED AS VOLTAnr INPUT 
IN EXTERNAL Rf f t »« NCE 
MODE. 


[ v Ssl ( V DP ) 





Bus Drivers/Latches - 80C86/88/286 Series 


82C82/83 - Octal Latching Bus Driver 

High drive octal latching buffer. 


Features: 

- Tri-state non-inverting/inverting outputs 

- 25/35ns prop delay, 300pf/20 mA drive 

- 2.0 volt operation 

- Gated inputs for low power operation 


Applications: 

- Address latch for 80C86/88 system 

- Data storage 


DI 0C 1 
01) d 2 
d '2C 3 
DIJC 4 
UUCs 
D'iPli 
Dl 6 d? 
UI;C8 
0) C 9 
GNIIC 


to 


IG 


P v :c 

pnn 0 

□no, 

po»? 

3l)»3 

pill),) 
Duos 
D oo 6 
Dim; 

JSIH 


e- 


0 J 
0 ^ 


0 - 


,-0 
-0 
e 
0 
0 
0 
0 
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82C86/87 - Octal Bus Tranceiver 

High drive octal bi-directional bus tranceiver non-latching. 


Features: 

- Tri-state non-lnverting/inverting 
outputs 

- 30 ns prop delay, 300pf/20 mA drive 

- 2.0 volt operation 

- Gated inputs eliminates bus pullups & 
greatly reduces power consumption 


Applications: 

- Multimaster pP systoms 

- Isolated bus systoms, local/remote 



82C86H 


82C87H 

AoC 

1 

"20 

3VCC 

- / ~20 

-iVcc 

Aid 

2 

19 

□ Bo 

19 

□ Bo 

A 2 C 

3 

18 

□ Bi 

18 

□ Bl 

A 3 C 

4 

17 

3B 2 
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□ B2 

A 4 L 

5 

16 

□ b 3 

16 
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6 

15 
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15 
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Aec 

7 

14 

□ B 5 

14 
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A7C 

8 

13 
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13 
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Bus Drivers/Latches - General 



Peripherals 
































Bus Controllers -1800 Series 


CDP1877 - Programmable Interrupt Controller 



80C86/88/286 Series 


82C59A - Priority Interrupt Controller 

Expands interrupts to 8 priorities relieving the system of polling. 


Features: 

-12.5 MHz bus 

- 8 programmable/prioritized interrupts 
expandable to 64 in master/slave 
configuration 

- Edge or level sensitive IR inputs 

- 8085/86/88 INT vectors generated 

- 8 prioritized modes of operation 



Applications: 

- Alarm systems 

- Industrial control 

- Telemetry systems 


CASO*—4 CASCADE 

cas i —4 ourrrn 

CAS 2 1 H COMPARATOR 



INTERNAL BUS 











Bus Controllers - 80C86/88/286 Series 



82C89 - Bus Arbiter 

Provides full bus arbitration and control for multi-processor 80C86/88 system 


Features: 

- Parallel/serial/rotating priority resolving 

- Synchronization with Multi-Master bus 

- Bus locking capability 

- Supports I/O pP’s (ie 8089) 


Applications: 

- Multi-Master systems 


sic 1 

T 

□ vcc 

ioac 2 

10 

3 SI 

SYSB/SiSBC 3 

18 

3 so 

AESB C 4 

17 

3 cm 

IclRc 5 

IS 

pLOCK 

iSitC 3 

IS 

3 CRQLCK 

PTK 7 

14 

3ANYRQST 

(PflOC 8 

13 

3 AEN 

{PMC 8 

12 

3C8RQ 

CKO C 10 

11 

3BUSY 



Multibus" is a registered trademark of Intel Corp. 















Parallel I/O Interface 
































































UARTS/Baud Rates Generators 




























































Manchester Encoder/Decoders 


HD-6408,6409,1550,15531 - CMOS Manchester Encoder/Decoder 

Manchester (Bl-phase) encoding and decoding of a serial data stream intended to service the requirements of MIL-: 
and similar Manchester II self clocking, encoded, time division multiplexed serial data protocols. 


Features: 

- Independent encoder and decoder 

- No DC component allowing transformer coupling 

- High noise immunity 

- Complete clock recovery and phase lock-in 

- Encoder converts NRZ data to Manchester II data adding a command or Data sync 
pulse and parity. (6408,15530,15531) 

- Encoder converts NRZ data to Manchester II data adding eight Manchester zeroes 
and a command sync pulse (6409) 

- Decoder recognizes sync pulse as a command or data sync, decodes the data into 
NRZ, checks for parity (except 6409), and checks for Manchester errors. 

- On-chip oscillator (6409 only) 

- Repeater mode reconstructs Manchester code Input with a recovered 
clock (6409 only) 


Part 

Number 

Pin 

Config. 

Data Frame 
Length 

Data 

Rate 

Temperature 

Range 

HD-6408 

24-Pin 

16 Bits 

1.0 Mbit/sec 

-40‘C to+85'C 

HD-15530 

24-Pin 

16 Bits 

1.25 Mbit/sec 

-40‘C to +85’C 
-55'C to +125'C 

HD-15531 

40-Pin 

2-32 Bits 

1.25 Mbit/sec 

-40* C to +85* C 
-55’C to +125'C 

HD-1553B 

40-Pin 

2-32 Bits 

2.5 Mbit/sec 

-40'C to +85'C 
-55*C to +125'C 

HD-6409 

20-Pin 

Complete 

Variable 

1.0 Mbit/sec 

-40" C to +85'C 
-55'C to +125'C 


Applications: 

- Military aircraft data bus standard 

- Telemetry systems 

- Magnetic tape recording 

- Fiber optic communications 

- Security systems 

- High speed modems 


BIT PERIOD 1 

I 

BINARY CODE | 0 

I 

NON RETURN |_ 

TO ZERO | 

I 

bipolar one uJ 
I 

BIPOLAR ZERO 1-. 
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Keyboard Encoder 



SPI Bus Peripherals 



Peripherals 

















SPI Peripherals 


CDP68HC68P1 - CMOS Single Port Input/Output 

CDP68HC68P2 - CMOS Octal Serial Solenoid Driver 

CDP68HC68R1 - CMOS 128 Word by 8-Bit Static RAM 

CDP68HC68R2 - CMOS 256 Word by 8-Bit Static RAM 

CDP68HC68S1 - Serial Bus Interface 

CDP68HC68T1 - CMOS Real-Time Clock with RAM & Power 
Sense/Control 

CDP68HC68W1 - Digital Pulse Width Modulator 


ARINC Interface 


HS-3282 - CMOS ARINC Bus Interface Circuit 

Programmable Bus Interface Circuit for ARINC Specification 429 and Similarly Encoded Serial Data Protocols 


Features: 

• Data Rates Up to 100K Bits/Sec 

• Dual and Independent Receivers, 
Connecting Directly to ARINC Bus 

• Separate Receiver and Transmitter 
Sections 

• 16-Bit Parallel Data Bus 

• 32 or 25 Bit Serial Word Length 

• FIFO Holds Up to 8 ARINC Data 
Words for Transmission 

• Single 5V Supply 

• 40-Pin CERDIP and 44-Pin LCC 

• Full Military Temperature Range 


y a, Qg» y <tc y » 



ttk 


HS-3282 Functional Diagram 


HS-3182 - ARINC Line Driver 


Features: 

Applications: 

• Converts HS-3282 Transmit Outputs to ARINC Bus Levels 

• Adjustable Rise/Fall Times 

• Programmable Output Differential Voltage 

• 16-Pin CERDIP and 28-Pin LCC 

• Commercial Aircraft Data Bus Standard 

• Full Military Temperature Range 










CMOS Logic 



Logic Families 

FCT Bus Interface Devices 


Features: 

- 8, 9 and 10 bit high current drive bus interface devices 
-1.5 micron, low power BiCMOS process 

- Drop-in replacement for bipolar FAST and AS logic 

- Typical gate propagation delay - 3ns @ 5V 

- JEDEC standard 64/48 mA sink current capability 

- 4.75 to 5.25 volt operation 

- No input/output diodes to V cc - eliminates bus contention 

- allows hot card insertion 

- Low groundbounce - V 0 |p - IV typical 



Advanced CMOS (AC/ACT) Logic - SSI, MSI logic functions and modium current bus intorfaco 
devices 

Features: 

-1.5 micron CMOS process 

- ACT provides drop-in replacement for bipolar FAST 

- AC provides direct interface to CMOS 

- Typical gate propagation delay - 3ns @ 5V 

- JEDEC standard 24 mA sink/source drive curront capability 
-1.5 to 5.5 volt operation for AC devices 

- 4.5 to 5.5 volt operation for ACT devices 

- Low groundbounco - V 0 |p««IV typical 



High Speed CMOS (HC/HCT) Logic - SSI, MSI logic functions and low current bus interface 
devices 

Features: 

- 3 micron CMOS process 

- HCT provldos drop-ln replacement for LSTTL 

- HC provides direct interface to CMOS 

- Typical gate propagation delay »■ 8ns @ 5V 

- JEDEC standard 4/6 mA sink/source drive current capability 

- 2 to 6 volt operation for FIC devices 

- 4.5 to 5.5 volt operation for FICT devices 



CD4000 Logic - SSI and MSI logic functions 


Features: 

- 7 micron CMOS process 

- CMOS input compatibility 

- Typical gate propagation delay - 60ns @ 5V 

- JEDEC standard 0.4 mA sink/source drive current capability 

- Fligh voltage operation: 

3 to 18 volt operation for B series 
3 to 12 volt operation for A series 

- High noise immunity at 10-15V; ideal for noisy environments 












CMOS Logic 








FCT Bus Interface Logic Family 



0.001 0.1 1 2 3 5 10 20 


AVERAGE DC POWER DISSIPATION (mW) 
NOTE; FCT, DC AND BCT ARE BiCMOS 


Focus 


Replace FAST and AS bipolar logic In existing and new bus interface 
applications 

► Similar speeds as AC/ACT 

► Drive capability moots VME and MULTIBUS requirements 


FCT Family Description 

Harris FCT is a broad family of 8, 9, 10-bit computer-bus interface logic 
ICs. Harris FCT BiCMOS Bus-Interface ICs are designed to satisfy four 
major requirements of modem bus-oriented computer systems, namely: 

1. High speed/low propagation delay 

2. High drive, to meet specified bus-interface requirements for clock and 
data lines 

3. Low power consumption (CMOS-like) 

4. Minimization of switching noise 



Logic 







FCT Family Description (Continued) 

Features of the Harris FCT Family 

• High Speed, Typical Delay = 3.5ns 

► FCTXXXAT AND FCTXXXBT are faster than FAST” 

• Low Power; 

Typical Power/Function 

► Quiescent. 0 

► 5MHz. 5.6mW 

► 10MHz. 11.2mW 

• Output Sink Current; Buffers - 64mA, 70°C 

FF/Latches - 48 mA, 70OC 

• Limited Output Voltage Swing (for Reduced Noise Genera¬ 
tion); 3.5V Typical 

• No Diode Clamps From Inputs or Outputs to Vqq 

• Minimized Switching Noise Design, Layout, and Packaging 

► Low Ground Bounce - Typically 1.2V (vs. > 2V with IDT 
FCT) 

► Reduced EMI Due to Slowed Output Edges 

► Good Input Dynamic Noise Immunity (via Isolated Ground 
System and Input Hysteresis) 

• ESD: ±2kV (HBM) 

• Variety of Bus-lnferface Functions: 

► Buffers. 5 Octal 

2 10-Bit 

► Flip-Flops/Registers_ 6 Octal 

2 9-Bit 
2 10-Bit 

2 Special Registers 

► Transceivers. 17 Octal 

2 9-Bit 
2 10-Bit 

► Latches. 4 Octal 

2 9-Bit 
2 10-Bit 

TOTAL 48 Device Types 


Power Comparison 



NOTE: D - 50% FOR D < 50% ( JJJL. ) ROWER OF BC > C5mW 


FAST™ is a registered trademark of Fairchild Semiconductor Corporation 

14C02| 




















FCT Product Selection Guide 


TYPE CD54/74 

INVERTERS/BUFFERS/BUS DRIVERS 

FCT240/AT Octal Buffer/Line Driver; 3-State; Inverting 

FCT241/AT Octal Buffer/Line Driver; 3-State 

FCT244/AT Octal Buffer/Line Driver; 3-State 

FCT540/AT Octal Buffer/Line Driver; 3-State; Inverting 

FCT541/AT Octal Buffer/Line Driver; 3-State 

FCT827A/BT 10-Bit Butfer/Llne Driver; 3-State 
FCT828A/BT 10-Bit Buffer/Line Driver; 3-State; Inverting 
FLIP-FLOPS/REGISTERS 

FCT273/AT Octal D-Type Flip-Flop with Reset; Positlvo-EdgeTrigger 

FCT374/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 

FCT377/AT Octal D-Type Flip-Flop; Positive-Edge Triggor with Data Enable 

FCT534/AT Octal D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting 

FCT564/AT Octal D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting 

FCT574/AT Octal D-Type Flip-Flop; Positive-Edge Triggor; 3-State 

FCT821A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State 
FCT822A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting 
FCT823A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State 
FCT824A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Triggor; 3-State; Inverting 
FCT29520A/BT Multilevel Pipeline Register 

FCT29521A/BT Multilevel Pipeline Register 

BUS TRANSCEIVERS 

FCT245/AT Octal Bus Transceiver; 3-State 

FCT543/AT Octal Register-Transceiver; 3-State 

FCT544/AT Octal Registor-Transceiver; 3-State; Inverting 

FCT623/AT Octal Bus Transceiver; 3-State 

FCT640/AT Octal Register Transceiver; 3-State; Inverting 

FCT643/AT Octal Register Transceiver; 3-State; True/Inverting 

FCT646/AT Octal Register Transceiver; 3-State 

FCT647/AT Octal Bus Transceiver/Register with Open Drain 

FCT648/AT Octal Bus Transceiver/Register, 3-State; Inverting 

FCT649/AT Octal Bus Transceiver/Register with Open Drain; Inverting 

FCT651/AT Octal Bus Transceiver/Register, 3-State; Inverting 

FCT652/AT Octal Bus Transceiver/Register; 3-State 

FCT653/AT Octal Bus Transceiver/Register, Open-Drain (A Side); 3-State (B Side); Inverting 

rCT654/AT Octal Bus Transceiver/Register, Open-Drain (A Side); 3-State (B Side) 

TCT861 A/BT 10-Bit Bus Transceiver; 3-State 

FCT862A/BT 10-Bit Bus Transceiver, 3-State; Inverting 

FCT863A/BT 9-Bit Bus Transceiver; 3-State 

FCT864A/BT 9-Bit Bus Transceiver; 3-State; Inverting 

FCT2952A/BT Octal Register-Transceiver; 3-State 

FCT2953A/BT Octal Register-Transceiver; 3-State; Inverting 

FCT7623/AT Octal Bus Transceiver; 3-State (B Side); Open-Drain (ASide) 

LATCHES 

FCT373/AT Octal Transparent Latch; 3-State 

FCT533/AT Octal Transparent Latch; 3-State; Inverting 

FCT563/AT Octal Transparent Latch; 3-State; Inverting 

FCT573/AT Octal Transparent Latch; 3-State 

FCT841A/BT 10-Bit Transparent Latch; 3-Stato 

FCT842A/BT 10-Bit Transparent Latch; 3-Stato; Inverting 

FCT843A/BT 9-Bit Transparent Latch; 3-Stato 

FCT844A/BT 9-Bit Transparent Latch; 3-Stato; Inverting 



Logic 








FCT Performance Comparisons 

Vender Comparisons 



Comparing FCT, BCT, BC ABT 








































The Advanced CMOS Logic Family (AC/ACT) 


• FOCUS: Replace Fast Logic in Old or New Designs 

► 75MHz Flip Flops (typical) 

► 3ns Gates (typical) 

• COMPETITION: 

► Motorola ► Tl (center pin) 

► National ► Signetics (center pin) 

► Toshiba 


• MAIN ATTRIBUTES: 

► Corner pin power and ground allows direct TTL drop- in 
compatibility 

► Modifications to the output structure and package 
provide devices with low ground bounce 
(approximately 1 volt) 

► Functional, performance, and drop-in replacement for 
FAST TTL 


Performance Comparison of AC/ACT and FAST Logic Functions: 


CHARACTERISTICS 

74 SERIES AC/ACT 

74 SERIES FAST 

1. Power Consumption (mW) 

Froquoncy (MHz) 

Froquoncy (MHz) 


0 1 10 

O 1 10 

Four-stage counter (191) 

0.44 5.5 55 

204 224 306 

Octal transceiver (245) 

0.44 39 390 

460 514 702 

2. Operating Voltage (volts): 

AC: 1.5 to 5.5 



ACT: 4.5 to 5.5 

4.75 to 5.25 

3. Operating Temperature Range (°C): 

-55°C to +125°C 

0°C to +70°C 

4. Noise Margin (volts): (Vcc = 4.5V, ratod load) 



FAST to FAST 

— 

0.4/0.3 

AC to AC (High/Low) 

1.25/1.25 

— 

ACT to ACT 

1.0/0.36 

— 

5. Input Switching Voltage Variation Over tho 

V S ±50 

V3 ± 200 

Operating Temperature Range (mV) 



6. Output Drive Current (mA): (Vcc = 4 -5V) 


OOL^OH) 

SSI/MSI Logic 

±24 

+20/-1 

3-State Buffers 

±24 

+24/-3 

Bus Drivers 

±24 

+64/-15 

7. Propagation Delay (ns): (tpHL/*PLH) 



Octal Buffer (240) 

7.8/7.8 

6/9 

Flip-Flop (74) 

9.4/9.4 

10.5/8.5 

8. Input Current (|iA): 



l|L 

+1 

+ 1600 

'IH 

-1 

-20 

9. Three-Stato Output Current (mA): 

±5 

±50 


CD54/74AC/ACT Series Function Selection Chart 


TYPE CD54/74 


AC/ACTOO 
AC/ACT02 
AC/ACT 10 
AC/ACT20 


AC/ACT08 

AC/ACT32 

AC/ACT86 


AC/ACT04 

AC/ACT05 

AC/ACT240 

AC/ACT244 

AC/ACT540 

AC/ACT541 


AC/ACT373 

AC/ACT533 

AC/ACT563 

AC/ACT573 



FUNCTION/DESCRIPTION 


NANO/NOR Gates 
Quad 2-Input NAND Gate 
Quad 2-Input NOR Gate 
Trlplo 3-Input NAND Gate 
Dual 4-Input NAND Gate 


AND/OR/Excluslve-OR Gates 
Quad 2-Input AND Gate 
Quad 2-Input OR Gate 
Quad 2-Input Exclusive-OR Gate 


Inverter3/Buffers/Bus Drivers 
Hex Inverter/Buffer 

Hex Inverter/Buffer with Open-Drain Outputs 
Octal Buffer/Line Driver; 3-State; Inverting 
Octal Buffer/Line Driver; 3-State 
Octal Buffer/Line Driver; 3-State; Inverting 
Octal Buffer/Line Driver; 3-State 


Latches 

Octal Transparent Latch; 3-State 
Octal Transparent Latch; 3-State; Inverting 
Octal Transparent Latch; 3-State 
Octal Transparent Latch; 3-State 


Schmitt Trigger 

Hex Inverting Schmitt Triggor 


Phase-Locked Loop 
Digital Phase-Locked Loop 


CLASSIFICATION NO. OF PINS 



Logic 































































CD54/74AC/ACT Series (Continued) 

Function Selection Chart (Continued) 


Type CD54/74 

Function/Description 

Classification 

No. of Pins 

AC/ACT74 

Flip-Flops/Latches 

Dual D-Type Flip-Flop with SET and RESET; Positive-Edge Trigger 

FF 

14 

AC/ACT109 

Dual JK Flip-Flop with SET and RESET; Positive-Edge Trigger 

FF 

16 

AC/ACT112 

Dual JK Flip-Flop with SET and RESET 

FF 

16 

AC/ACT174 

Hex D-Type Flip-Flop with RESET 

MSI 

16 

AC/ACT175 

Quad D-Type Flip-Flop with RESET 

MSI 

16 

AC/ACT273 

Octal D-Type Flip-Flop with RESET 

FF 

20 

AC/ACT374 

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Non-Inverting 

FF 

20 

AC/ACT534 

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 

FF 

20 

AC/ACT564 

Octal D-Type Flip-Flop; Positive-EdgeTrigger; 3-State; Inverting 

FF 

20 

AC/ACT574 

Octal D-Type Flip-Flop; Positive-EdgeTrigger; 3-State 

FF 

20 

AC/ACT164 

Shift/FIFO Buffer/Multiport Registers 

8-Bit Serial-ln Parallel-Out Shift Register 

MSI 

14 

AC/ACT299 

8-Bit Universal Shift Register; 3-State 

MSI 

20 

AC/ACT323 

8-Bit Universal Shift Register; 3-State (w/Synchronous RESET) 

MSI 

20 

AC/ACT7202 

1024 x 9 Bit Parallel In-Out FIFO 

MSI 

28 

AC/ACT7201 

512x9 Bit Parallel FIFO 

MSI 

28 

AC/ACT280 

Arithmetic Circuits 

8-Bit Odd/Even Parity Generator/Chocker 

MSI 

14 

AC/ACT283 

4-Bit Full Adder with Fast Carry 

MSI 

16 

AC/ACT161 

Countors 

Presetable Synchronous 4-Bit Binary Counter; Asynchronous RESET 

MSI 

16 

AC/ACT 163 

Presettable Synchronous 4-Bit Counter, Synchronous RESET 

MSI 

16 

AC/ACT 191 

Presettable Synchronous 4-Bit Binary Up/Down Counter 

MSI 

16 

AC/ACT193 

Presettable Synchronous 4-Bit Binary Up/Down Counter 

MSI 

16 

AC/ACT7060 

14-Stage Binary Ripple Counter with Oscillator 

MSI 

20 

AC/ACT7061 

14-Stage Binary Ripple Counter with Oscillator 

MSI 

20 

AC/ACT138 

Analog and Digital Multiplexers/Demultiplexers 

3-to-8-Line Decoder/Demultiplexer, Inverting 

MSI 

16 

AC/ACT139 

Dual 2-of-4-Une Decoder/Demultiplexer 

MSI 

16 

AC/ACT 151 

8-Input Multiplexer 

MSI 

16 

AC/ACT153 

Dual 4-Input Multiplexer 

MSI 

16 

AC/ACT157 

Quad 2-Input Multiplexer 

MSI 

16 

AC/ACT158 

Quad 2-Input Multiplexer, Inverting 

MSI 

16 

AC/ACT238 

3-to-8-Line Decoder/Demultiplexer 

MSI 

16 

AC/ACT251 

8-Input Multiplexer, 3-State 

MSI 

16 

AC/ACT253 

Dual 4-Input Multiplexer; 3-State 

MSI 

16 

AC/ACT257 

Quad 2-Input Multiplexer; 3-State; Non-Inverting Outputs 

MSI 

16 

AC/ACT258 

Quad 2-Input Multiplexer; 3-State; Inverting Outputs 

MSI 

16 

AC/ACT138 

Decoders/Encoders 

3-to-8-Line Decoder/Demultiplexer Inverting 


16 

AC/ACT139 

Dual 2-of-4-Line Decoder/Demultiplexer 


16 

AC/ACT238 

3-to-8-Line Decoder/Demultiplexer 


16 

AC/ACT245 

Bu3 Transceivers 

Octal Bus Transceiver; 3-State 


20 

AC/ACT623 

Octal Bus Transceiver; 3-State; Non-Inverting 


20 

AC/ACT646 

Octal Bus Transceiver/Register, 3-State 

* I' MU' 

24 

AC/ACT647 

Octal BusTransceiver/Register with Open Drain, Non-Inverting 


24 

AC/ACT648 

Octal BusTransceiver/Register, 3-State; Inverting 


24 

AC/ACT649 

Octal BusTransceiver/Register with Open Drain, Inverting 

iiKil- - 

24 

AC/ACT651 

Octal BusTransceiver/Register with Open Drain, Inverting 


24 

AC/ACT652 

Octal BusTransceiver/Register, 3-State; Non-Inverting 

mm 9 

24 

AC/ACT653 

Octal BusTransceiver/Register, 3-State (B Side), Open-Drain (A Side); Inverting 

■ 9 

24 

AC/ACT654 

Octal BusTransceiver/Register, 3-State (B-Side), Open-Drain (A-Side); 


24 

AC/ACT7623 

Non-Inverting 

Octal Bus Transceiver; 3-State (B-Side), Open-Drain (A-Side); Non-Inverting 

MSI 

20 

AC/ACT7651 

Octal BusTransceiver/Register; 3-State; Inverting 

MSI 

24 


|4C06| 





































High-Speed CMOS Logic ICs 

CD54/74HC/HCT Series 
Function Selection Chart 


Type CD54/74 

Function/Description 

Classification 

No. of Pins 

HC/HCTOO 

NAND/NOR Gates 

Quad 2-Input NAND Gate 

MU 

14 

HC/HCT02 

Quad 2-Input NOR Gate 


14 

HC/HCT03 

Quad 2-Input NAND Gate with Open Drain 

1KK&. 

14 

HC/HCTIO 

Triplo 3-Input NAND Gate 


14 

HC/HCT20 

Dual 4-Input NAND Gate 


14 

HC/HCT27 

Triple 3-Input NOR Gate 

■ 1,1 

14 

HC/HCT30 

8-Input NAND Gate 

iff 

14 

HC/HCT4002 

Dual 4-Input NOR Gate 

UK-W^: 

14 

HC/HCT08 

AND/OR/EXCLUSIVE-OR Gates 

Quad 2-Input AND Gate 

SSI 

14 

HC/HCT11 

Triple 3-Input AND Gato 

SSI 

14 

HC/HCT21 

Dual 4-Input AND Gato 

SSI 

14 

HC/HCT32 

Quad 2-Input OR Gato 

SSI 

14 

HC/HCT86 

Quad 2-Input EXCLUSIVE-OR Gate 

SSI 

14 

HC/HCT4075 

Triple 3-Input OR Gate 

SSI 

14 

HC7266 

Quad Exclusive NOR Gato 

SSI 

14 

HC/HCT04 

Inverters/Buffers/Bus Drlvora 

Hex Inverter/Buffer 

SSI 

14 

HCU04 

Hex Inverter (Unbuffered) 

SSI 

14 

HC/HCT125* 

Quad 3-State Buffer 

MSI 

14 

HC/HCT126* 

Quad 3-State Buffer 

MSI 

14 

HC/HCT240* 

Octal Buffer/Line Driver; 3-Stato; Inverting 

MSI 

20 

HC/HCT241* 

Octal Buffer/Line Driver; 3-Stato 

MSI 

20 

HC/HCT244* 

Octal Buffer/Line Driver; 3-Stato 

MSI 

16 

HC/HCT365* 

Hox Buffer/Line Driven 3-State 

MSI 

16 

HC/HCT366* 

Hex Buffer/Line Driven 3-State; Inverting 

MSI 

16 

HC/HCT367* 

Hox Buffer/Line Driven 3-State 

MSI 

16 

HC/HCT368* 

Hox Buffer/Line Driven 3-State; Inverting 

MSI 

16 

HC/HCT540* 

Octal Buffer/Line Driver; 3-State; Inverting 

MSI 

20 

HC/HCT541* 

Octal Buffer/Line Driver; 3-State 

MSI 

20 

HC4049 

1 lox Inverting HIGH-to-LOW Level Shifter 

SSI 

16 

HC4050 

Hox HIGH-to-LOW Level Shifter 

SSI 

16 

HC/HCT73 

Flip-Flops 

Dual JK Flip-Flop with Reset; Negative-Edge Trigger 

FF 

14 

HC/HCT74 

Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger 

FF 

14 

HC/HCT107 

Dual JK Flip-Flop with Reset; Negative-Edge Trigger 

FF 

14 

HC/HCT109 

Dual JK Flip-Flop with Set and Reset; Positive-Edge Trigger 

FF 

16 

HC/HCT112 

Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger; 3-State 

FF 

16 

HC/HCT173* 

Quad D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger, 3-State 

MSI 

16 

HC/HCT174 

Hox D-Type Flip-Flop with Reset; Positive-Edge Trigger 

MSI 

16 

HC/HCT175 

Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger 

MSI 

16 

HC/HCT273 

Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger 

MSI 

20 

HC/HCT374* 

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 

MSI 

20 

HC/HCT377 

Octal D-Type Flip-Flop with Data Enable; Positive-EdgeTrigger 

MSI 

20 

HC/HCT534* 

Octal D-Type Flip-Flop; Positive-EdgeTrigger; 3-State; Inverting 

MSI 

20 

1IC/HCT564* 

Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 

MSI 

20 

IIC/HCT574* 

Octal D-Type Flip-Flop; Positive-Edge; 3-State 


20 

IIC/HCT164 

Shift/FIFO Buffer/Multiport Registers 

8-Bit Serial-ln/Parallel-Out Shift Register 

HfB 

14 

IIC/HCT165 

8-Bit Parallel-ln/Serial-Out Shift Register 

flKraf 

16 

I1C/HCT166 

8-Bit Parallel/Serial-In Serial Out Shift Register 


16 

I1C/HCT194 

4-Bit Bidirectional Universal Shift Register 


16 

IIC/HCT195 

4-Bit Parallel Access Shift Register 

iHiff# «Hill 

16 

IIC/HCT299* 

8-Bit Universal Shift Register; 3-State 


20 


* Typos with a bus driver output stage. 




Logic 

































High-Speed CMOS Logic ICs 

CD54/74HC/HCT Series (Continued) 
Function Selection Chart (Continued) 


Type CD54/74 

Function/Description 

Classification 

No. of Pins 

HC/HCT597 

Shift/FIFO Buffer/Multiport Registers (Continued) 

8-Bit Shift Register With Input Latch 

MSI 

16 

HC/HCT670* 

4x4 Register File; 3-State 

MSI 

16 

HC/HCT4015 

Dual 4-Stage Static Shift Register 

MSI 

16 

HC/HCT4094 

8-Stage Shift-and-Store Bus Register; 3-State 

MSI 

16 

HC/HCT7030* 

9-Bit x 64 Word FIFO Register; 3-State 

MSI 

28 

HC/HCT40104* 

4-Bit Bidirectional Universal Shift Register; 3-State 

MSI 

16 

HC/HCT40105 

4 Bits x 16 Words FIFO Register 

MSI 

16 

HC/HCT85 

Arithmetic Circuits 

4-Bit Magnitude Comparator 

MSI 

16 

HC/HCT181 

4-Bit Arithmetic Logic Unit 

MSI 

24 

HC/HCT182 

Look-Ahead Carry Generator 

MSI 

16 

HC/HCT280 

9-Bit Odd/Even Parity Generator/Checker 

MSI 

14 

HC/HCT283 

4-Bit Binary Full Adder With Fast Carry 

MSI 

16 

HC/HCT583 

4-Bit BCD Full Adder with Fast Carry 

MSI 

16 

HC/HCT688 

8-Bit Magnitude Comparator 

MSI 

20 

HC/HCT93 

Counters 

4-Binary Ripple Counter 

MSI 

M 

HC/HCT160 

Presettable Synchronous BCD Decade Counter; Asynchronous Reset 

MSI 


HC/HCT161 

Presettable Synchronous 4-Bit Binary Counter, Aysnchronous Reset 

MSI 


HC/HCT162 

Presettable Synchronous BCD Decade Counter; Synchronous Reset 

MSI • 

16 

HC/HCT163 

Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset 

MSI 

16 

HC/HCT190 

Presettable Synchronous BCD Decade Up/Down Counter 

MSI 

16 

HC/HCT191 

Presottable Synchronous 4-Bit Binary Up/Down Counter 

MSI 

16 

HC/HCT192 

Presettable Synchronous BCD Decade Up/Down Counter 

MSI 

16 

HC/HCT193 

Presottable Synchronous 4-Bit Binary Up/Down Counter 

MSI 

16 

HC/HCT390 

Dual Decade Ripple Counter 

MSI 

16 

HC/HCT393 

Dual 4-Bit Binary Ripple Counter 

MSI 

14 

HC/HCT4017 

Decade Counter/Divider with 10 Decoded Outputs 

MSI 

16 

HC/HCT4020 

14-Stage Binary Ripple Counter 

MSI 

16 

HC/HCT4024 

7-Stage Binary Ripple Counter 

MSI 

16 

HC/HCT4040 

12-Stage Binary Ripple Counter 

MSI 

16 

HC/HCT4059 

Programmable Divide by “N” Counter 

MSI 

24 

HC/HCT4060 

14-Stage Binary Ripple Counter with Oscillator 

MSI 

16 

HC/HCT4510 

Presettable BCD Up/Down Counter 

MSI 

16 

HC/HCT4516 

Presettable Binary Up/Down Counter 

MSI 

16 

HC/HCT4518 

Dual Synchronous BCD Counter 

MSI 

16 

HC/HCT4520 

Dual 4-Bit Synchronous Binary Counter 

MSI 

16 

HC/HCT40102 

Synchronous 2-Decade BCD Down Counter 

MSI 

16 

HC/HCT40103 

8-Bit Synchronous Binary Down Counter 

MSI 

16 

HC/HCT123 

One-Shot Multivibrators 

Dual Retriggerable Monostable Multivibrator with Reset 

MSI 

16 

HC/HCT221 

Dual Monostable Multivibrator with Reset 

MSI 

16 

HC/HCT423 

Dual Retriggerable Monostable Multivibrator with Reset 

MSI 

16 

HC/HCT4538 

Dual Retriggerable Precision Monostable Multivibrator 

MSI 

16 

HC/HCT151 

Analog and Digital Muitiplexers/Demultiplexers 

8-Input Multiplexer 

mm 

16 

HC/HCT153 

Dual 4-Input Multiplexer 


16 

HC/HCT157 

Quad 2-Input Multiplexer 


16 

HC/HCT158 

Quad 2-Input Multiplexer; Inverting 


16 

HC/HCT251 

8-!nput Multiplexer, 3-State 


16 

HC/HCT253* 

Dual 4-Input Multiplexer; 3-State 


16 

HC/HCT257* 

Quad 2-Input Multiplexer; 3-State; Non-Inverting Outputs 

■■ 

16 

HC/HCT258 

Quad 2-Input Multiplexer; 3-State; Inverting Outputs 

S- B 

16 

HC/HCT354* 

8-Input Multiplexer/Register, 3-State 


20 

HC/HCT356* 

8-Input Multiplexer/Register; 3-State 


20 


Type with a bus-driver output stage. 


































High-Speed CMOS Logic ICs 

CD54/74HC/HCT Series (Continued) 
Function Selection Chart (Continued) 


Typo CD54/74 

Function/Description 

Classification 

No. of Pins 

HC/HCT4051 

Analog and Digital Multiplexers/Demultiplexors (Contlnuod) 

8-Channel Analog Multiplexer/Demultiplexer 

MSI 

16 

HC/HCT4052 

Dual 4-Channel Analog Multiplexer/Demultlploxer 

MSI 

16 

HC/HCT4053 

Triple 2-Channel Analog Multiplexer/Demultiplexer 

MSI 

16 

HC/HCT4067 

16-Channel Analog Multiplexer/Demultiplexer 

MSI 

24 

HC/HCT4351 

Dual 4-Channel Analog Multiplexer/Demultlploxer with Latch 

MSI 

20 

HC/HCT4352 

Triple 2-Channel Analog Multiplexer/Demultlploxer with Latch 

MSI 

20 

HC/HCT4353 

16-Channel Analog Multiplexer/Demultiplexer with Latch 

MSI 

20 

HC/HCT42 

Decodora/Encodors 

BCD to Decimal Docoder (1 -of-10) 


16 

HC/HCT137 

3-to-8-Llne Docodor with Latch; Inverting 


16 

HC/HCT138 

3-to-8-Line Docodor/Demultiplexer; Inverting 


16 

HC/HCT139 

Dual 2-to-4-Llno Docoder/Demultiplexer 


16 

HC/HCT147 

10-to-4-Line Priority Encoder 


16 

HC/HCT154 

4-to-16-Line Decodor/Demultiplexer 


24 

HC/HCT237 

3-to-8-Line Decodor/Demultiplexer with Address Latches 


16 

HC/HCT233 

3-to-8-Line Decodor/Demultiplexer Non-Inverting 

MSI 

16 

HC/HCT4511 

BCD-to-7-Segment Latch/Decoder/Driver 

MSI 

16 

HC/HCT4514 

4-to-16-Line Decoder/Demultiplexer with Input Latches 

MSI 

24 

HC/HCT4515 

4-to-16-Line Decoder/Demultiplexer with Input Latches 

MSI 

24 

HC/HCT4543 

BCD-to-7-Segment Latch/Docoder/Driver for LCDs 

MSI 

16 

HC/HCT4016 

Analog Switches 

Quad Bilateral Switch 


— 

HC/HCT4066 

Quad Bilateral Switch 



HC/HCT4316 

Quad Analog Switch 



HC/HCT242* 

Bus Transceivers 

Quad Bus Transceiver, 3-State; Inverting 

MSI 

14 

HC/HCT243* 

Quad Bus Transceiver; 3-State 

MSI 

14 

HC/HCT245* 

Octal Bus Transceiver; 3-State 

MSI 

20 

HC/HCT640* 

Octal Bus Transceiver; 3-State; Inverting 

MSI 

20 

HC/HCT643* 

Octal Bus Transceiver; 3-State; True/Inverting 

MSI 

20 

HC/HCT646* 

Octal Bus Transceiver; 3-State 

MSI 

24 

HC/HCT648* 

Octal Bus Transceiver; 3-State; Inverting 

MSI 

24 

HC/HCT7038* 

9-Bit Bus Transceiver with Latch 

MSI 

24 

HC/HCT14 

Schmitt Triggers 

Hex Inverting Schmitt Trigger 

SSI 

14 

HC/HCT132 

Quad 2-Input NAND Schmitt Trigger 

SSI 

14 

HC/HCT75 

Latches 

Dual 2-Input Bistable Transparent Latch 

FF 

16 

HC/HCT259 

U-Bit Adressable Latch 

MSI 

16 

HC/HCT373* 

Octal Transparent Latch; 3-State 

MSI 

20 

HC/HCT533* 

Octal Transparent Latch; 3-State; Inverting 

MSI 

20 

HC/HCT563* 

Octal Transparent Latch; 3-State; Inverting 

MSI 

20 

HC/HCT573* 

Octal Transparent Latch; 3-State 


20 

HC/HCT297 

Phase-Locked Loops (PLL) 

Digital Phase-Locked Loop Filter 

M| 

16 

HC/HCT4046A 

Phase-Locked Loop with VCO 


16 

HC/HCT7046A 

Phase-Locked Loop with In-Lock Detection 


16 



Typo with a bus-driver output stage. 


Logic 






































CD4000A/B Facts 


CD4000A commercial devices have been discontinued (military devices are still 
available). CD4000B is superior for: 

• Speed 

• ESD Protection (>2KV vs. 1KV for CD4000A) 

• Breakdown Voltage >24V 

CD4000A/B types are available only in DIP or flatpack; no surface mount plastic 
packages are available. 


CD4000B Series 

CD4000B-series types have a maximum DC supply voltage rating of -0.5V to 20V, 
and a recommended operating voltage range of 3V to 18V. The major features of 
this series are as follows: 

• Maximum Input Current (Leakage) of 1 (iA at 18V Over Full Package-Tempera¬ 
ture Range; lOOnA at 18V at +25°C 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Noise Margin (Over Full Package-Temperature Range) 

► IV at Vqd = 5V 

► 2V at Vqd = 10V 

► 2.5V at Vdd = 15V 

• Meets All Requirements of JEDEC Standard No. 13B, (Standard Specifications 
for Description of ‘B’ Series CMOS Devices” 




Function Selection Chart 


Function 

Type No. 

No. of 

Pins 

Gates 



NOR/NAND 



2-input NOR, 2-input NAND 

CD4572UB 

16 

Dual 4-input NOR 

CD4002B 

14 

Dual 4-input NAND 

CD4012B 

14 

Triple 3-input NOR 

CD4025B 

14 

Triple 3-input NAND 

CD4023B 

14 

Quad 2-input NOR 

CD4001B 

14 


CD4001UB 

14 

Quad-2 input NAND 

CD4011B 

14 


CD4011UB 

14 

8-input NOR/OR 

CD4078B 

14 

8-input NAND/AND 

CD4068B 

14 

Dual 2-input NAND buffer/driver 

CD40107B 

8,14 

OR/AND 



Dual 4-input OR 

CD4072B 

14 

Dual 4-input AND 

CD4082B 

14 

Triple 3-input OR 

CD4075B 

14 

Triple 3-input AND 

CD4073B 

14 

Quad 2-input OR 

CD4071B 

14 

Quad 2-input AND 

CD4081B 

14 

Buffers and Inverters 



Dual complementary pair plus 



inverter 

CD4007UB 

14 

Quad inverter 

CD4572UB 

16 

Hex inverter 

CD4069UB 

14 

Hex inverter/buffer (3-state) 

CD4502B 

16 

Hex buffer (3-state non-inverting) 

CD4503B 

16 

Hex buffer/converter (inverting) 

CD4009UB 

16 

Hex buffer/convertcr (inverting) 

CD4049UB 

16 

Hex buffer/converter (non-inverting) 

1 CD4010B 

16 

Hex buffer/convcrtcr (non-inverting) 

i CD4050B 

16 

Quad true/complemcnt buffer 

CD4041UB 

14 

Dual 2-input NAND buffer/driver 

CD40107B 

8,14 

Multifunction/AOl 



Triple AND-OR bl-phase pairs 



Quad exclusive-OH 

CD4030B 

14 

Quad exclusivo-OR 

CD4070B 

14 

Quad exclusive-NOH 

CD4077B 

14 


CD4519B 

16 

Quad AND/OR Select 

CD4019B 

16 

4-Bit AND/OR Select 

CD4519B 

16 

Dual 2-wide, 2-Input AND/OR 



invert (AOI) 

CD4085B 

14 

Expandable 4-wide, 2-input 



AND/OR invert (AOI) 

CD4086B 

14 

Multifunctional expandable 8-input 



(3-state output) 

CD4048B 

16 

Hex gate 

CD4572UB 

16 

Decoders/Encoders 



BCD-to-decimal decoder 

CD4028B 

16 

8-input priority encoder 

CD4532B 

16 

10-line to 4-line 



BCD priority encoder 

CD40147B 

16 

4-bit latch/4-to-16 line decoder 



(outputs high) 

CD4514B 

24 


Gates (cont’d) 

Decoders/Encoders (cord'd) 

4-bit latch/4-to-16 line decoder 
(outputs low) 

Dual 1-ot-4 decoder/ 
demultiplexer (outputs high) 
Dual 1-ol-4 decoder/demultiplexer 
(outputs low) 

Schmitt Trigger 
Quad 2-input NAND 
Hex 

Interface 

Quad low-lo-high voltage 

Hex high-to-low voltage (inverting) 

Hex high-to-low voltage (non¬ 
inverting) 

Hex voltago level shifter 
for TTL-to-CMOS or 
CMOS-to-CMOS operation 
Dual 2-input NAND buffer/drivor 
8-bit bidirectional CMOS-to-TTL 
level converter 
Programmable dual 
4-bit terminator 

Multivibrators 

Monostable/astable 

Dual monostable 

Dual precision monostable 

Flip-Flops 

Dual "D" with set/reset capability 
Dual "J-K” with set/reset capability 
Gated "J-K” (non-inverting) 

Gated "J-K" (inverting and non- 
inverting) 

Hex "D" 

4-bit "D" with 3-state outputs 
Quad "D” 

Latches 

Quad clocked "D" 

Quad NOR R/S (3-state outputs) 
Quad NAND R/S (3-state outputs) 
Dual 4-bit 
8-bit addressable 

Registers 

Shift Registers-Static 
Dual 4-stage with serial input/ 
parallel output 
18-stage 
64-stage 
Dual 64-bit 

8-stage with synchronous parallel 
or serial input/serial output 


Type No. 

No. of 
Pins 

CD4515B 

24 

CD4555B 

16 

CD4556B 

16 

CD4093B 

14 

CD40106B 

14 

CD40109B 

16 

CD4009UB 

16 

CD4049UB 

16 

CD4010B 

16 

CD4050B 

16 

CD4504B 

16 

CD40107B 

8,14 

CD40116V 

22 

CD40117BV 

14 

CD4047B 

14 

CD4098B 

16 

CD4538B 

16 

CD14538B 

16 

CD4013B 

14 

CD4027B 

16 

CD4095B 

14 

CD4096B 

14 

CD40174B 

16 

CD4076B 

14 

CD40175B 

16 

CD4042B 

16 

CD4043B 

16 

CD4044B 

16 

CD4508B 

24 

CD4099B 

16 

CD4724B 

16 

CD4015B 

16 

CD4006B 

14 

CD4031B 

16 

CD4517B 

16 

CD4014B 

16 


' indicates types designed for special applications. Ratings and characteristics data for these types differ in some aspects from 
tho standardized data for B-series types. Refer to data pages on those types for specific differences. 
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Function Selection Chart (Continued) 




No. of 



No. of 

Function 

Type No. 

Pins 

Function 

Type No. 

Pins 

Registers (cont’d) 



Registers (cont’d) 



Shift Registers-Statlc (cont'd) 



Synchronous (cont'd) 



8-stage with asynchronous parallel 



Decade counter/asynchronous clea 

r CD40160B 

16 

input or synchronous serial 



Binary counter/asynchronous clear 

CD40161B 

16 

input/serial output 

CD4021B 

16 

Decade counter/synchronous clear 

CD40162B 

16 

4-stage parallel-in/parallel-out with 



Binary counter/synchronous clear 

CD40163B 

16 

J-K input and true/complement 
output 

CD4035B 

16 

Display Drivers 



4-bit universal bidirectional 



With Counter 



with asynchronous master reset 

CD40194B 

16 

Decade counter/divider with 7- 



8-stage bidirectional parallel or 



segment display outputs and 



serial input/parallel output 

CD4034B 

24 

display enable 

CD4026B 

16 

32-bit left/right 

CD40100B 

16 

Decade counter/divider with 7- 



8-stage shift-and-store bus 

Storage Registers 

CD4094B 

16 

segment display outputs and 
ripple blanking 

CD4033B 

16 



Up/Down Counter-Latch- 



8-bit addressable latch 

CD4099B 

CD4724B 

CD4076B 

16 

16 

16 

Decoder-Driver 

CD40110B 

16 

4-bit "D"-type with 3-state outputs 

For Llquid-Crystal-Dlsplay Drive 

4-segment display driver 

CD4054B 

16 



FIFO Buffer Registers 



BCD-to-7-segment decoder/driver 



4-bit x 16 word 

CD40105B 

16 

with "display-frequency” output 
BCD-to-7-segment decoder/driver 

CD4055B 

16 

Binary Ripple 



with strobed-latch function 

CD4056B 

16 

7-stage 

CD4024B 

14 


CD4543B 

16 

12-stage 

CD4040B 

16 

4-digit decoder/driver with 



14-stage 

CD4020B 

16 

hexidecimal display 

CD7211V 

40 

14-stage counter/divider and 



4-digit decoder/driver with 



oscillator 

CD4060B 

16 

decimal display 

CD7211AV 

40 

24-stage frequency divider 

CD4521B 

16 

4-digit decoder/driver with 



Timers 



hexidecimal display 

CD7211MV 

40 

CD4045B 

14 

4-digit decoder/driver with 
decimal display 

CD7211AMV 

40 

21-stage 

Programmable 

CD4536B 

16 


Industrial time-base generator 

CD4566B 

16 

For Light-Emitting-Dlode Drive 

BCD-to-7-segment latch decoder/ 



Synchronous 



driver 

CD4511B 

16 

Decade counter/divider plus 10 
decoded decimal outputs 

CD4017B 

16 

Multiplexers/Demultiplexers 



Divide-by-8 counter/divider with 



Analog 



8 decimal outputs 

CD4022B 

16 

Triple 2-channel 

CD4053B 

16 

Presettable divide-by-“N" counter, 



Differential 4-channel 

CD4052B 

16 

fixed or programmable 

CD4018B 

16 

Single 8-channel 

CD4051B 

16 

Programmable-divide-by-"N" 



Differential 8-channel 

CD4097B 

24 

counter 

CD4059A 

24 

Single 16-channel 

CD4067B 

24 

Programmable BCD Divide-by-“N" 



Quad bilateral switch 

CD4016B 

14 

counter 

CD4522B 

16 

Quad bilateral switch 

CD40G6B 

14 

Presettable up/down counter, 

CD4029B 

16 

Digital (Data Selectors) 



binary or BCD-decade 

Quad AND/OR select 

CD4019B 

16 

Presettable 4-bit BCD up/down 

CD4510B 

16 

4-Bit AND/OR select 

CD4519B 

16 

counter 

Dual 1-of-4 decoder/demultiplexer 



Presettable 4-bit binary up/down 

CD40192B 

CD4516B 

16 

16 

(outputs high) 

Dual 1 -of-4 decoder/demultiplexer 

CD4555B 

16 

counter 

(outputs low) 

CD4556B 

16 


CD40193B 

16 

Quad 2-line-to-1 -line 

CD40257B 

16 

Presettable 2-decade BCD down 
counter 

Presettable 8-bit binary down 

CD40102B 

16 

8-channel 

Quad 2-channel 

Dual 4-channel analog 

CD4512B 

CD4519B 

CD4529B 

16 

16 

16 

CD40103B 

16 

counter 

Dual BCD up counter 

CD4518B 

16 

Phase-Locked Loop 



Dual binary up counter 

CD4520B 

16 

Micropower 

CD4046B 

16 


lisfi 
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Digital Signal Processing 


Ordering Information 


Prefix: - 

H: Harris 


Family:- 

MU: (Multiplier) 
MA: Multiplier/ 
Accumulator 


Device Type: 

16 


Package: 
J: PLCC 
G: PGA 


Performance Grade: 

-35:35ns 
-45:45ns 


Temperature: 

C: Commercial 0 + 70' C 
I: Industrial 40 + 85' C 
M: Military 55 + 125' C 



H SP 


XXXXX 


Prefix: _J 

H: Harris 


Family:- 

SP: (Signal Processing) 


Device Type: 

43 XXX Filters 
45XXX Special Function 
48XXX Image Processing 
95XXX Building Blocks 


Package: 
J: PLCC 
G: PGA 
D: CDIC 
P: DIP 


Performance Grade: 

-15:15MHz 

-20:20MHz 

-25:25 or 25.6MHz 

-30: 30MHz 

-33:33MHz 

-40:40MHz 


Temperature: 

C: Commercial 0 +70'C 
I: Industrial 40 +85’C 

M: Military 55 + 125'C 



Family:- 

SP: (Signal Processing) 


Device Type: 

9521 


PX: 24 Lead Plastic Skinny DIP 


Temperature: 

C: Commercial 0 +70‘C 











Signal Synthesizers 


NCOM -16 Bit Numerically Controlled Oscillator Modulator HSP45116 

• Contains NCO & CMAC on a Single Chip 

• Digital Equivalent of a VCO (Voltage Controlled Oscillator) & Double Balanced Mixer 

• Performs FSK, PSK, BPSK, AM, FM, MSK QAM Modulation, Complex Down Conversion (I & Q), DDS (Direct Digital 
Synthesis), and Demodulation 

Key Features: 

• 32 Bit Center & Offset Frequency Control, 16 bit Phase Control 

• 16 Bit Complex Inputs With 20 Bit Complex Outputs 

• 0.008Hz Tuning Resolution at 33 MHz Clock Rate 

• Spurious Frequency Components Of Complex Sinusoid < -90 db 

• Standby Current < 500 pA, Operating Current 150 mA max @ f=*15 MHz 

• Standard microprocessor interface 

• Available in 33, 25.6 & 15 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates 

• Available in 145 Pin Ceramic PGA Package 

Applications: 

• Digital Radio Tranceivers ‘ - - .~~ 

• Digital Frequency Synthesis 

• FFT Processing vcctor input 

• Frequency Hopping Transceivers . . 

• Diqital Cellular Telephone I ♦ 

. QntollHo Mnrlamc MICROPROCESSOR PHASE/ COSINE -^7;- SIN --- 

csaiemie Modems intereace-► frequency argument eine/ -► 

• Radar & Sonar Systems control -► cosine C os cmac 

• AM & FM Modulation Systems contr “nals - H SEcrcN 1 SECT '° N P - H / , 

• High Speed Modems I I 

• Ultrasound Signal Generation * ’ 

• Digital Phase Lock Loops vector output 

• Spread Spectrum Radio 

• Fax Modems 

• PCM Telemetry Receivers 

• Demodulation HSP45116 Functional Diagram 

• Spectrum Analysis - 


VECTOR OUTPUT 


HSP45116 Functional Diagram 


NCO -16 Bit Numerically Controlled Oscillator HSP45106 

• Digital Equivalent Of Analog VCO (Voltage Controlled Oscillator) 

• Performs FSK, PSK, BPSK, SPSK, FM, MSK Modulation, DDS (Direct Digital Synthesis), & Quadrature Signal Generation 

Key Features: 

• 32 Bit Center & Offset Frequency Control, 16 bit Phase Control 

• 16 Bit SIN & COS Parallel Outputs, or Serial SIN & COS Outputs 

• 0.008Hz Tuning at 33MHz 

• SpuriouS Frequency Components Of Complex Sinusoid < -90 db 

• Standby Current < 500 pA, Operating Current 256 mA max @ f=25.6 MHz 

• Standard Microprocessor Interface 

• Available in 33, & 25.6 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates 

• Available in 84 Pin Plastic PLCC or 85 Pin Ceramic PGA Package 



Applications: 

• High Speed Modems 

• Ultrasound Signal Generation 

• Frequency Hopping Transceivers 

• Digital Cellular Telephone 

• Satellite Modems 

• Radar & Sonar Systems 

• Digital Frequency Synthesis 

• Digital Phase Lock Loops 

• Spread Spectrum Radio 

• Fax Modems 

• PCM Telemetry Receivers 

• FM Modulation Systems 
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Signal Synthesizers 


NCO -12 Bit Numerically Controlled Oscillator HSP45102 

• Equivalent of Analog VCO (Voltage Controlled Oscillator) 

• Performs FSK (CLK/12), PSK, BPSK, FM, QPSK Modulation and Direct Digital Synthesis 


Key Features: 

• 32 Bit Frequency Control 

• Features 12 Bit SIN Parallel Outputs 

• 0.012 Hz Tuning Resolution at 40 MHz 

• Spurious Frequency Components < -69 db 

• Standby Current < 500 pA, Operating Current 330 mA max @ f=33 MHz 

• Available in 40, 30, & 33 MHz, (Comm.), 40 & 33 MHz (Industrial) 

Clock Rates 

• Available in 28 Pin Plastic Dip & SOIC Packages 

• Smallest NCO Available 


Applications: 

• Modems 

• Ultrasound Signal Generation 

• Digital Cellular Telephone 

• Satellite Modems 

• Digital Frequency Synthesis 

• Digital Phase Lock Loops 

• PCM Telemetry Receivers 

• Radar & Sonar Systems 



LOAD ff 
TXFR ff 
ENPHAC if 
SEl—LM 


HSP45102 Functional Diagram 




Multipliers 


16 X 16 Bit Multipliers HMU16, HMU17 

• 16 X 16 Bit Parallel Multiplier With Full 32 Bit Product 

• HMU16 is Pin & Function Compatible to the AM29516, LMU16, IDT7216 & CY7C516 

• HMU17 is Pin & Function Compatible to the AM29517, LMU17, IDT7217 & CY7C517 


Key Features: 

• Three-State Outputs 

• Standby Current < 500 pA, Operating 
Current 7.0 mA max @ f-1 MHz 

• 35 ns (Commercial), 45 ns (Military/883) 
Clocked Multiply Time 

• A/ailable in 68 Pin Plastic PLCC & 68 Pin 
Ceramic PGA Packages 

Applications: 

• Digital Filtering 

• Image Processing 

• FFT's (Fast Fourier Transforms) 

• Graphic Display Systems 

• Radar & Sonar Systems 



16 X 16 Bit Multiplier/Accumulator HMA510 

• 16 X 16 Bit Parallel Multiplier/Accumulator With Full 35 Bit Product 

• HMA510 Is Pin & Function Compatible with the IDT7210 and the CY7C510 


Key Features: 

• Three-State Outputs 

• Standby Current < 500 pA, Operating Current 

• 7.0 mA max @ f-1 MHz 

• 45 ns (Commercial), 55 ns (Military/883) Clocked 
Multiply/Accumulato Time 

• Available in 68 Pin Plastic PLCC & 68 Pin 
Ceramic PGA Packages 

Applications: 

• Digital Filtering 

• Image Processing 

• FFT’s (Fast Fourier Transforms) 

• Graphic Display Systems 

• Radar & Sonar Systems 
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One Dimensional Filters 


Digital FIR Filters - HSP43481/881/891 

• 8 Bit - 4 Tap - HSP43481 

• 8Bit-8Tap-HSP43881 

• 9 Bit - 8 Tap - HSP43891 

• Pin & Function Compatible to Zoran 481/881/891 

Features: 

• 8 Bit Coefficients & Data (HSP43481, 881), 9 Bit 
Coefficients & Data (HSP43891), 96 Bit 
Accumulator Stage 

• Decimation By 2, 3 or 4 

• Shift & Add Output Stage for Combining Filter Outputs 

• Cascadable to Over 1000 Filter Taps 

• Standby Current < 500pA 

• Operating Current < 160 mA (HSP 43891, 881), 

< 110 mA (HSP43481) @ 20 MHz Clock 

• HSP43881, 891 Available In 84 Pin Plastic PLCC, 

85 Pin Ceramic PGA & 84 Pin CQFP Packages 

• HSP43481 Available in 84 Pin Plastic PLCC & 

85 Pin Ceramic PGA Packages 

Applications: 

• Radar & Sonar Systems 

• Echo Cancellation 

• Digital Video & Audio 

• Sample Rato Converters 

• Machine Vision 

• HDTV (High Definition Television) 

• 1 & 2-D Filtering 

• Adaptive Filters 

• Imaging Systems 

• Image Enhancement 


Dual 10 Bit FIR Filter - HSP43168 

• Two Internally Cascadable 8 Tap FIR Filters 

• Programmable Decimation Up To 16 

• Configurable As Two Independent FIRs 

Features: 

• 10 Bit Data & Coefficients, 32 Programmable Coefficient Sets 

• Up to 256 FIR Taps, 16 x 16 2-D Kernels, 10 x 20 Data & Coefficients 

• Programmable Rounding on Output 

• Mixed Mode Arithmetic & Saturation Logic 

• Standby Current < 500nA, Operating Current < 200 mA @ 20 MHz 

• Standard Microprocessor Interface 

• Available in 45, 33 MHz Clock Speeds 

• Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages 

Applications: 

• Adaptive Filtering 

• Echo Cancellation 

• Polyphase Filtering 

• Equalization 

• Convolution 

• Digital Audio 

• Complex Filtering 

• 1 -D & 2-D Filtering 

• Radar & Sonar Systems 

• Image Processing 

• PCM Telemetry Systems 

• HDTV (High Definition Television) 








One Dimensional Filters 


DDF - 16 Bit Digital Decimation Filter HSP43220 

• Single Chip 16 Bit Narrow Band Filter with Decimation 

• Programmable Decimation Up To 16,384 & Up To 512K Equivalent Taps 

• Up To 512000 Equivalent Taps 

Features: 

• Up to 96 db Attenuation 

• 16 Bit 2’s Complement Inputs 

• 24 Bit Extended Precision Outputs 

• 20 Bit FIR Coefficients 

• DECI'MATE Filter Design Software Available 

• Standby Current < 500pA 

• Operating Current 120 mA Max @ 15 MHz 

• Standard 16 Bit Microprocessor Interface 

• Available in 33, 25 & 15 MHz (Comm.), 25 & 15 MHz (Mil/883) Clock Spoods 

• Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages 


Applications: 

• Channelized Receivers 

• Spectral Analysis 

• Digital Tuners 

• Digital Radios 

• 512 Tap Symmetric FIR 
Filtering 

• Sample Rate Converters 

• Instrumentation 

• Radar & Sonar Systems 

• Satellite Modems 

• Narrow Band Filtering 


DECIMATION UP TO 1024 


INPUT CLOCK -►] HIGH ORDER 

DATA if JPI IT J 6 » DECIMATION 
CONTROL - O 6 - » FILTER 

AND 1 - 

COEFFICIENTS 


DECIMATION UP TO 10 


FIR 

DECIMATION 

FILTER 


L*. DATA OUT 


HSP43220 Functional Diagram 


DECI*MATE Development Software for the HSP43220 
Decimating Digital Filter 

Interfaces External Analog Signals to 6805-Series pP via 4-Wire SPI Serial Bus 


Features: 

• Simulates HSP43220 Providing Input Signals for Filter Simulator 

• Generates PROM File of Filter Coefficients 

• DECI'MATE Is Fully Integrated with Monarch 2.0 DSP Software from the Athena Group 


DESIGN MODULE SIMULATION MODULE PROM MODULE 
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Two Dimensional Filters 


3X3 Image Filter HSP48901 

• Configurable for 1D & 2D Filtering with a 3 x 3 Matrix 


Key Features: 

• 8 Bit Data & Coefficient Inputs 

• 20 Bit Extended Precision Output 

• Dual Coefficient Mask Registers, Switchable 
In A Single Clock Cycle 

• Standard Microprocessor Interface 

• Standby Current < 500 pA, Operating Current 
120 mA max @20 MHz 

• Available in 20 & 30 MHz Clock Speeds 

• Available in 68 Pin Plastic PLCC Package 

Applications: 

• Radar & Sonar Systems 

• Inspection Systems 

• Pattern Matching 

• Image Scanners 

• Image Enhancement 

• Real Time Video Filters 

• Edge Detection/Enhancement 


2-Dimensional Convolver HSP48908 

• 3 x 3 Convolver with Programmable 
1024 Byte Row Buffers 


Key Features: 

• 8 bit signed or unsigned data & coefficient inputs 

• 20 bit extended precision output 

• Dual coefficient mask registers, switchable 
in a single clock cycle 

• Cascadable for larger kernels & images 

• Standby current < 500 pA, operating current 
120 mA max @ 20 MHz 

• Standard microprocessor interface 

• Available in 32 & 20 MHz (commercial) & 27 
& 20 MHz (mil/883) 

• Available in 84 pin plastic PLCC & 85 pin 
PGA package 

Applications: 

• Radar & Sonar Systems 

• Inspection Systems 

• Pattern Matching 

• Image Scanners 

• Image Enhancement 

• Real Time Video Filters 

• Edge Detection/Enhancement 


I5A06I 




HSP48908 Functional Diagram 






Special Functions 


24 Bit Address Sequencer HSP45240 

• Performs Addressing Schemes for FFT’s, 1-D, 2-D Filtering, Image Manipulation 
(Panning, Zooming) & Matrix Operations 

• Controls Addressing of RAV Lines of Frame Buffers or RAM Arrays 
Key Features: 

• 24 Bit Address Sequencing, or 2 x 12 Bit Sequencing 

• 24 x 24 Crosspoint Switching Allows FFT Addressing Schemes 

• Programmable Delay on 12 Outputs 

• Multi-Chip Synchronization Signals for Cascading 

• Standby Current < 500pA, Operating Current < 99mA @ 33 MHz 
Clock Speeds 

• Standard Microprocessor Interface, with 100 pf Drive on Outputs 

• Available in 50, 40 & 25 MHz (Commercial) & 40, 30, 25 (mil/883) 

Clock Rates 

• Available in 68 Pin Plastic PLCC & 68 Pin Ceramic PGA Packages 


Applications: 

• Image Panning & Zooming 

• FFT Addressing 

• 24 Bit Graphics Board 

• Special Effects Generators 

• 1-D & 2-D Filtering 

• Matrix Operations 

• Laser Typesetters 

• Video Processing 


STARTING START SEOUENCE 2 

-HcircuitryHgenerator P- 


—**£ > ~*" ' 

4 CROSS POINT I 

SU/ITPH ”- I 



00 6. CS*. A0. WR^.CLK.RST, 

HSP45240 Functional Diagram 


256 Stage Binary Correlator HSP45256 

• Reconfigurablo 256 stage binary correlator, 1 x 256, 2 x 128, 8 x 64, & 4 x 32 

• Performs both 1-D & 2-D correlations with selectable precision & window size 

Key Features: 

• 13 Bit Cascade Input 

• Configurable os 2 Separate Correlators 

• Separate Data, Control & Reference Inputs & Data Offset Register 

• Programmable Output Delay, Double Buffered Mask & Reference Register 

• 1 Bit Reference x 1,2, 4, or 8 Bit Data 

• Standby Current < 500pA, Operating Current < 330 mA @ 33 MHz 

• Standard Microprocessor Interface 

• Available in 33,25.6, & 20 MHz (comm.), 25.6 & 20 MHz (mil/883) 

Clock Speeds 

• Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages 

Applications: _ 

• Spread Spectrum Communications DJN7 . 0 s 

• Pattern Matching oc „ n 8 . correlation- 

• Frequency Hopping Radios ARRAV _ I Height &"| 

• Error Correction -r- [ sum T 

• Radar & Sonar Systems 1 f -1 

•Synchronization cntrlt-o Lj - delay _ 

• Code Encryption 3 " contrci i (i ~ i6) 

• Scanner Character Recognition addrs-o ^ 

• High Speed Modems M Jb _ 

• PCM Telemetry Systems ^ ~~7I7Z 


HSP45256 Functional Diagram 
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Special Functions 


Programmable Length 10 Bit Data Buffer HSP9501 

• Data Buffer Length Programmable in One-Word Increments from 2 to 1281 words 

• Expandable Data Word Width or Buffer Length 

• Can be Used as a Programmable Length FIFO 

Key Features: M00ML _ 

• Supports Data Words to 10 Bits Wide 

• Data Recirculate (Rollover) or Delay Modes of Operation 

• Clock Select Logic For Positive or Negative Edge System Clocks clk “ l 

• Standby Current < 500pA, Operating Current < 125 mA ' 

@ 25 MHz Clock - 

• Available in 25 or 32 MHz Clock Speeds 

• Available in 44 Pin Plastic PLCC Package with 30 or ” 

25 MHz Clock Speeds 

Applications: *».* 

• Programmable Length Data Shifter 

• Digital COMB Filters 

• Image Processing 

• Audio/Speech Processing 

• Pulse Compression 

• Programmable Delay Lines 

• 1-H Delay Line for NTSC, PAL or HDTV 

• Digital Video 

• Video Delay Lines HSP9, 

• Graphics Boards ___ 



HSP9501 Functional Diagram 


Multilevel Pipeline Register ISP9520/21, HSP9520/21 

• Single 4 stage or dual 2 stage pipelining 

• HSP9520/9521 are pin for pin compatible replacements for AM29520/21, WS59520/21, L29C520/21 


Key Features: 

• Four 8 Bit Registers 

• Hold, Transfer, & Load Instructions 



Operating Current < 12 mA @ 5 
MHz Clock 

• Available in 28 Pin Plastic DIP, 

& 28 Pin SOIC 

Applications: 

• Sample Rate Conversion 

• Pulse Compression 

• Radar & Sonar Systems 

• Standards Conversion 

• Graphics Boards 


Histogrammer/Accumulatina Buffer HSP48410 

• In Addition to Histogramming, Generates and Stores Cumulative Distribution Function 

• Capabilities Include Bin Accumulation, Look Up Table, 24 bit Delay Memory and Delay & Subtract Mode. 

Key Features: - - 

• 10 Bit Pixel Data 

• 4kx4k Frame Sizes - 

• Asynchronous Flash Clear Pin 

• Single cycle Memory Clear - 

• Fully Asynchronous 16 or 24 Bit Host Interface h 15ISSry m 

• Look Up Table Mode ARRAY - — 

• 1024 x 24 Bit Delay Memory _ U uxL» DATA DATA a °der L ° 

• 24 Bit Three State I/O bus J * 0UT 

• TTL compatible Inputs/Outputs OINO ”-•V' - — 

• Available in 84 Pin PGA and PLCC Packages _ m ‘ 

• DC to 40 MHz Clock Rate PIN< ” ^ AD0K us -- 

. .. »• 0*000 g-* oenlkmor __ 

Applications: \ _1 

• Sample Rate Conversion 

i rSK ff Systems HSP48410 Functional Diagram 

• Standards Conversion -—-—- 

• Graphics Boards 
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Ordering Information 


Harris Product Code Example 


Prefix:- 

H (Harris) 

Family: - 

A : Analog 
C : Communications 
D : Digital 
F : Filters 
I : Interface 
M: Memory 

V : Analog high voltage 

V : Analog hybrids 


55(j2 B 

Part Number 


Package:-' 

1 : Dual-in-line ceramic 

2 : Metal can 

3 : Dual-in-line plastic 

4 : Leadless chip earners (LCC) 

4P: Plastic leaded chip carriers (PLCC) 
7 : Mini-DIP, ceramic 
0 : Chip form 


Temperature: 

1 : O’Cto+aoO’C* 

2 : -55’C to +125’C 

4 : -25‘C to +85* C 

5 : 0*C to +75* C 

6 : 100%+25* C probe 

(dice only) 

7 : Dash-7 high reliability 

commercial product 
0 C to +75 C 

8 : Dash-8 program 

HA2-2520-8 (example only) 

9 : -40*Cto+85*C 


* Special high temperature testing available on 
certain product types. Consult factory for availability. 
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Typical Telecom System Macro View 


SWITCHING SYSTEMS 


SUBSCRIBER APPARATUS 



PRIVATE 

AUTOMATIC 

BRANCH 

EXCHANGE 

(PABX) 





DATA COMMUNICATIONS 


Q 


~ ANALOG 

_n_n_n_ digital pcm (bus> 


Typical Telecom Switching System Micro View 
(Inside the switching system) 
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Analog Interface at Central Office Switch or PBX Switch End 


A Subscriber Line Interface Circuit that integrates the traditional transformer-based discrete telephone line interface functions, 
ie BORSHT functions, on a single chip. 


BORSHT FUNCTIONS 


Acronymn for Interface functions required between subscriber telephone and the switch. 
B = Battery feed; sets up DV bias voltage across Tip and Ring lines. 

O = Overvoltage protection; provides transient protection 
R = Ringing; controls ringing signal to subscriber telephone 
S = Supervisory; monitors telephone lino status for on/off hook 
H = Hybrid; differential to single-ended conversion and vice versa 

T = Test; provides access to telephone lino via relay for testing 


APPLICATIONS 

• Any Analog or Digital PBX Switching System 

• Hotel/Motel Switching Systems 

• Voice Messaging PBX Systems 

• Digital Loop Carrier Systems 

• Direct Inward Dial (DID) Trunks 

• Central Office (CO) Switching Systems 


SWITCHING SYSTEM 




sue 

FUNCTION 


CODEC 

FUNCTION 


TELEPHONE 
(SUBSCRIBER SET) 


v 

BORSHT FUNCTIONS 
REQUIRED HERE 
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Analog Interface at Central Office Switch or PBX Switch End (Continued) 

SLIC 

Subscriber Line Interface Circuits Common Features to all SLICs; (HC-5502B, HC-5504B, HC-5509B, HC-5524, HC-5504DLC) 

• Monolithic Integrated Device • Internal Ring Relay Driver 

• Dl High Voltage Process • Low Power Consumption During Standby 

• Compatible with Worldwide PBX Performance Requirements • Switch Hook, Ground Key and Ring Trip Detection Functions 

• Controlled Supply of Battery Feed Current for Short Loops • Selective Denial of Power to Subscriber Loops 


PART 

NUMBER 

FEATURES 

LOOP 
CURRENT 
mA DC 

RINGING TYPE 
TYPE 

TYPICAL 

SUPPLY 

VOLTAGES 

PACKAGE 

HC-5502B 

• Low Voltage+5V(VB+) Capability 

• Pin for Pin replacement for the HC-5502A 

30 

Single-Ended 

Ground Reference 

-48V, + 12V 
or +5V 

24-Pin DIP 

E or C 

HC-5504B 

• Allows interfacing to nogativo superimposed 
ringing systems 

40 

Single-Ended 

Battery or Gnd 
Roforenceor 
Balanced Ringing 

-48 V,+ 12 V 
or+5V 

24 Pin DIP 

EorC 

28 Pin PLCC 

HC-5509B 

• Compatible with worldwide PBX AND Central 

Office performance requirements 

• Contains two internal relay drlvors 

• Programmable loop current limit 

• High temperature alarm output 

20 to 50 

Single-Ended 

Baltory orGnd 
Reference or 
Balanced Ringing 

-48V, + 12V 

28 Pin DIP 

EorC 

44 Pin PLCC 

HC-5524 

• HC-5509B version operating at -24V battery 
and +5V 

20 to 60 

Slnolo-Ended 

Baltory orGnd 
Reference or 
Balanced Ringing 

-24V,+5V 

28 Pin DIP 

EorC 

44 Pin PLCC 

HC-5504DLC 

• Switch hook detect threshold allows multi-phone 
operation 

40 

Slnglo-Ended 

Battery orGnd 
Reference or 
Balancod Ringing 

-48V.-M2V 

or+5V 

24 Pin DIP 

EorC 

28 Pin PLCC 


CMOS CODECs 


Non-linear analog to digital and digital to analog converter for voice and PCM (Pulse Cove Modulation) signals 


PART 

NUMBER 


CD22354A 

(|i-Law) 


CD22357A 

(A-Law) 


Meets or exceeds all AT&T D3/D4 specs CCITT recommendations 
Complote CODEC and filtering systems: 

- No oxternal components forsample-and-hold and auto-zero 

- nocolve output filter with SIN X/X correction 
and additional 8kHz suppression 

Variable data clocks - from 64kHz to 2.1 MHz 
Synchronous and asynchronous operation 
TTL or CMOS compatible logic 
CSO protection on all inputs and outputs 
Adjustable gain for transmit input 


CLOCK 

SUPPLY 

RATES 

VOLTAGE 

64kHz to 

±5V ±5% at 

2.1MHz 

90mW (Max) 



Applications Diagram Typical Line Circuit Application with the HC-5509B and CD22354A 

+ SV SYSTEM CONTBOLLEH 
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Analog Interface at Central Office Switch or PBX Switch End (Continued) 

Crosspoint Switches 

High-performance analog switches matrix for PBX, studio, audio switching, and multisystem bus interconnects 


TYPE 

FEATURES 

CONFIGU¬ 

RATION 

r on 

(TYP.) 

@ 12V 

Ron 

(TYP.) 

@ 12V 

FQ. RESPONSE 
(TYP.)-3dB, 

R|_ = IK, 10V 

CROSSTALK 
(TYP.) -40dB 
(FQ.), 10V 

SUPPLY 

VOLTAGE 

PACKAGE 

BIMOS-E Crosspoint Switches with Control Input Memory 

CD22M3493 

CD22M3494 

• Optional on-chip strobe- 
independent address latches 

• Manual and automatic power-on 
resets 

• Crosstalk: -90dB (min) @ 10kHz 

• BiMOS-ETechnology 

• Parallel input addressing 

• HC/HCT ground-referenced 
inputs available 

• 2kV minimum ESD protection 

• Latch-up current: 50mA (min) 

• Pin and functionally compatible 
with the SGSM3494 

16x8x1 

360 

60 

45MHz 

3MHz 

4V to 14V 

40-Pin 

DIP-E 

44-Pin 

PLCC 

[ CMOS Crosspoint Switches with Control Memory 

CD22100 

• "Built-in” control latches 

• Large analog signal capability 
±Vqd/2 

• 10MHz switch bandwidth 

• High linoarity - 0.5% distortion 
(typ.) at ( - 1 kHz, V|n “ 5Vp-p, 
VpD-IOV, andR L «1kO 

• Standard CMOS noise immunity 

• 100% tostod for maximum 
quiescont current at 20V 

4x4x1 

750 

180 

40MHz 

1.5MHz 

3 V to 

18V 

16-Pin 

DIP E, F 

CD22101 

• Strobed control input 

• “Built-in" latched inputs 

• Large analog signal capability 
±V DD /2 

• 10MHz switch bandwidth 

• High linearity - 0.25% distortion 
(typ.) at f ** 1 kHz, V|N = 5Vp-p, 
V DD -V S S ■= 10V, and R L = 1 kO 

• Standard CMOS noise immunity 

| 

750 

80 

40MHz 

2.5MHz 

3 V to 

18V 

24-Pin 

DIP E, F 

CD22102 

• Same as CD22101, but has Set/ 

Reset flip-flop control input 
instead of strobed control input 

u 

750 

80 

40MHz 

2.5MHz 

3Vto 

18V 

24 Pin 

DIP E, F 

CD54/ 

74HC(T) 

22106 

• 64 analog switches in an 

8x8x1 array 

• On-chip line decoder & control 
latches 

• Automatic power-up reset by using 
a 0.1 pF capacitor at the MR pin 

• RON resistance 950 max. 

@ V CC = 4.5V 

• Analog signal capability Vqq/2 

8x8x1 

640 

250 

6MHz 

7MHz 

2 V to 

10V 

28-Pin 

DIPE 



VOtCC TELEPHONE 


CROSSPOINT SWITCHES 
CD32100 

CD22101/CD22102 
C054/74HC/HCT22106 
CD22MM3C/C022M34S4E 



































































Analog Interface at Subscriber End 

Detects and generates special tones for standard telephone touch tone dialing keypad 



CMOS DTMF Receivers 



TYPE 

FEATURES 

OUTPUT 3-STATE 
OUTPUT CODE 

SUPPLY 

VOLTAGE 

PACKAGE 

CD22202 

• Detects either 12 or 16 standard DTMF signals 

• Central-office quality 

• No front-end band splitting filters required 

• Single, low-tolerance, 5V supply 

• Uses inexpensive 3.579545MHz crystal for reference 

• Excellent speech immunity 

• Synchronous or handshake interface 

• Three-state outputs 

4-bit Hexa¬ 
decimal or 
binary coded 
2-of-8 

5V ± 10% 

18-Pin DIP-E 

CD22203 

• Same as CD22202, but also has early defect output 

4-bit Hexa¬ 
decimal or 
binary coded 
2-of-8 

5V ± 10% 

18-Pin DIP-E 

CD22204 

• No front-end band splitting filters required 

• Single, low-tolerance, 5V supply 

• Three-state outputs for microprocessor-based systems 

• Detects all 16 standard DTMF digits 

• Uses Inexpensive 3.579545MHz crystal 

• Excellent speech immunity 

• Output in 4-bit hexadecimal codo 

4-bit Hexa¬ 
decimal Only 

5V ± 10% 

14-Pin DIP-E 



CMOS DTMF Transmitters 



TYPE 

FEATURES 

OUTPUT 

SUPPLY 

VOLTAGE 

PACKAGE 

CD22859 

• Mute drivers on chip 

• Device power can either be regulated dc or phone loop current 

• Use of an inexpensive 3.579545MHz TV crystal provides high 
accuracy and stability for all frequencies 

350mV into 

82 n 

2.5V to 10V 

16-Pin 

DIPD.E 


TELEPHONE KEYPAD 


n 

2 

3 

D 

D 

5 

6 

B 

D 

8 

9 

C 

D 

0 

-#■ 

D 


ROW 1 



ROW 3 


ROW 4 


CD22859 

TONE 

GENERATOR 



DTMF TONES 
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Digital Interface 


i - : ■ ___ PCM Line Repeaters _ ^ 

Digital to digital converter to bolster and reshape digital PCM signals distorted by long transmission over PCM bus lines 


TYPE 

FEATURES 

OUTPUT 

SUPPLY 

VOLTAGE 

PACKAGE 

Bipolar 

CD22301 

• Automatic line buildout 

• ForTI 1.544 Mbits/s bipolar carrier system 

• For T148 2.37 Mbits/s ternary carrier system 

• For CCITT 2.048 Mbits/s bipolar carrier system 

Buffered 

5.1 V ±5%, 

30 mA (max.) 

18-Pin DIP-E 



PCM Transcoders 


Unipolar to bipolar digital to digital converter for more efficient long line transmission of digital PCM signals 


TYPE 

FEATURES 

OUTPUT 

CODES 

SUPPLY 

VOLTAGE 

PACKAGE 

HC-5560 

• Mode selectable coding 

• North American and European compatibility 

• Simultaneous encoding and decoding 

• Asynchronous operation 

• Loop-back control 

• Transmission error detection 

• Alarm indication signal 

• Replaces MJ1440, MJ1471,andTCM2201 
transcoders 

3.2mA @ 

0.4 V 

AMI (T1 and TIC) 
B6ZS (T2) 
B8ZS (T1) 
HDB3 (PCM30) 

5V@ 

10 mA (typ.) 

20 Pin DIP-E 

CD22103A 

• Simultaneous encoding and decoding 

• HDB3 coding and decoding for data rates from 

50 kbits/s to 10 Mbits/s in a manner consistent 
with CCITT G703 recommendations 

• HDB3/AMI transmission coding/reception 
decoding with code error detection is performed 
in independent coder and decoder sections 

• All transmitter and receiver inputs/outputs are 

TTL compatible 

• Internal loop test capability 

1.6mA @ 

0.5 V 

HDB3/AMI per 
CCITT G703 
Annex 

Recommendation 

5 V ± 10% @ 
100 mA (max.) 

16-Pin 
DIP-E, D 









































G eneral Interface _ 

CVSD - Continuous Variable Slope Delta Modulator 

A real time voice to digital (encoder) and digital to voice (decoder) converter 


TYPE 

FEATURES 

CLOCK 

RATES 

SUPPLY 

VOLTAGE 

PACKAGE 

HC-55564 

• Modulator/Demodulator Functions 

• All digital 

• Requires few external parts 

• Low power drain: 1.5 mW typical from single 3V-7V supply 

• Time constants determined by clock frequency; no calibration or drift 
problems; automatic offset adjustment 

• Half duplex operation under digital control 

• Filter reset under digital control 

• Automatic overload recovery 

• Automatic ‘‘Quiet" pattern generation 

• AGC control signal available 

9kHz to 64kHz 

5V © 1.5mA 
(max) 

14-Pin DIP-C 

HC-55536 

• Demodulator Only Functions 

• All Digital 

• Requires fewer oxternal parts 

• Low power drain: 1.5 mW from single 3-7V supply 

• Time constants determined by clock frequency; no calibration or drift 
problems; automatic offset adjustment 

• Filter reset by digital control 

• Automatic overload recovery 

• Automatic “Quiet" pattern generation 

9kHz to 64kHz 

3Vto7V © 
1.5mA (mux) 

14-Pin DIP-C 



The transmitter data stream consists of a series of "words”, each representing the voice signal level at the instant of sampling: 
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Package Options 

Because of the wide variety of package options combinations available in the 
CA series, please consult the listing of available types on page xx and compare 
with the code below: 

CAxxxx CH 
design Dual inline plastic 
~i~l Dual inline plastic 
q] Quad inline plastic 
m] SOIC available 


Temp ranges and package lead counts vary with device type. See your data 
sheet for package details 



IF Amplifiers and Detectors 


CA2111A FM IF Amplifier-Limiter and Quadrature Detector 

For FM IF and TV Sound IF Applications 

Features 

• Direct Replacement for ULN2111A and MC1357 • Excellent AM Rejection (45dB Typ. at 10.7MHz) 

• Good Sensitivity: Input Limiting Voltage (knee) (400pV • Provision for Output From 3-Stage IF Amplifier Section 

Typ. at 10.7MHz; 250|aV Typ. at 4.5 MHz and 5.5MHz) 


CA3011, CA3102 Wide-Band Amplifiers 
Features 

• Exceptionally High Amplifier Gain • Wide Froquency Capability 

► Power Gain at 4.5MHz/s - 75dB Typ. ► lOOkHz/s to > 20MHz/s 

• Excellent Limiting Characteristics 

► Input Limiting Voltage (Knee) - 600nV 
Typ. at 10.7MHz/s 


CA3013, CA3014 Wide-Band Amplifier Discriminators 
Features & Applications 


• Exceptionally High Gain 

► Power Gain at 4.5MHz - 75dB Typ. 

• Excellent Limiting Characteristics 

► Input Limiting Voltage (Knee) = 300fiV Typ. at 4.5MHz 


• Excellent AM Rejection 

► >50dB at 4.5MHz 

• High Audio-Voltage Recovery 

► 220mV Typ at 4.5MHz, 25kHz deviation 


CA3065 IF Amplifier-Limiter, FM Detector, Electronic Attenuator, Audio Driver 
Features 

• Electronic Attonuator - Replaces Conventional Volume Control 

• Differential Peak Detector - Requires on Single Tuned Coil 

• Internal Zener Diode Regulated Supply 

• Inherent High Stability 


[sc 


;l5coil 
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IF Amplifiers and Detectors (Continued) 


CA3089 FM IF System 

CA3189 FM IF System With ON Channel Detector 

For FM IF Amplifier Applications in High-Fidelity, Automotive, and Communications Receivers 

Includes - IF Amplifier, Quadrature Detector, AF Preamplifier, and Specific Circuits for AGC, AFC, Muting (Squelch), 


and Tuning Meter 

Features 

• Exceptional Limiting Sensitivity 

► 12(iVTyp. at -3dB Point 

• Low Distortion 

► 0.1% Typ. (With Double Tuned Coil) 

• Single Coil Tuning Capability 

• Improved S + N/N Ratio 

• Externally Programmable Recovered Audio Level 

• Provides Specific Signal for Control of Intorchannle 
Muting (Squelch) 


• Provides Specific Signal for Direct Drive of a Tuning 
Meter 

• On Channel Step for Search Control 

• Provides Programmable AGC Voltage for RF Amplifier 

• Provides a Specific Circuit for Flexible Audio Output 

• Internal Supply Voltage Regulators 

• Externally Programmable “On” Channel Step Width, and 
Deviation at which Muting Occurs 



Horizontal/Vertical Countdown and Sync Processors 


CA1391, CA1394 TV Horizontal Processors 

CA1391E - Positive Horizontal Sawtooth Input 
CA1394E - Nogative Horizontal Sawtooth Input 

Features 

• Internal Shunt Regulator 

• Linear Balanced Phase Detector 

• Preset Hold Control Capability 

• ±300Hz Pull-in (Typ.) 

• Low Thermal Frequency Drift 

• Small Static Phase Error 

• Variable Output Duty Cycle 

• Adjustable DC Loop Gain 



I5C021 















Horizontal/Vertical Countdown and Sync Processors (Continued) 


a r 

J L mpu5©-|- 


CA3154 TV Sync/AGC/Horizontal Signal Processor 


Features 

• Horizontal Oscillator With AFC 

• Sync Separator With Noise Immunity 

• Strobed AGC System 

• IF AGC Output 

• Delayed Outputs for Forward or Reverse AGC 
Tuners 

• Internal Noise Threshold 

• High Impedance Video Input 

• Choice of Dual External Time Constants for Sync 
Separator Noise Immunity 

• RF AGC Delay Externally Controlled 

• Output Short-Circuit Protection 


IF GAIN 0+ IP ACC 


412 V 

TUNER POWER 
F WO AGC SUPPLY 
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CA3202 TV Horizontal/Vertical Countdown Digital Sync System 
Features 

• Automatic Forced Asynchronous Mode to Romove Jitter • Lower Zero-State Horizontal-Drivo Output 

• Improved Low Voltage Start-up Operation • Improved Symmetry for Horizontal-Drivo Output 


CA3210, CA3223 TV Horizontal/Vertical Countdown Digital Sync System 

For 525-Line (CA3210E) or 
625-Line (CA3223E) Operation 

Features 

• Horizontal Driver • Horizontal Oscillator 

• Two Phase-Lock Loops • Vertical Countdown 


CA3236 The CA3210 With Modification 


CA3241 PAL Version of the CA3210 


CA3218 TV Horizontal/Vertical Countdown Digital Sync System 


Features 

• Horizontal Oscillator 

• Vertical Countdown 

• Composite Blanking Output 

• Burst-Gate Output 

• Horizontal Ramp Generator 

• Internal Shunt Regulator 
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Horizontal/Vertical Countdown and Sync Processors (Continued) 


CD22402 CMOS LSI Sync Generator 
Features 

• Interlaced Composite Sync Output 

• Automatic Genlock Capability 

• Crystal Oscillator Operation 

• 525 or 625 Line Operation 

• Vertical Reset Option 

• Wide Power Supply Operating Voltage... 4V-15V 

Applications 

• Cameras 

• Monitors and Displays 

• CATV 

• Teletext 

• Video Games 

• Sync Restorer 

• Video Service Instruments 

• Scrambling/Descrambling Equipment 



Chroma/Luma Systems 


CA3070 Television Chroma System 
Features 

• Voltage Controlled Oscillator 

• Keyed APC & ACC Detectors 


DC Hue Control 
Shunt Regulator 


CA3126 TV Chroma Processor and Carrier Regenerator 
Features w 

• Phase-Locked Subcarrier Regeneration Utilizes Sample- 

and-Hold Techniques j 

I 

• Automatic Chrominance Control (ACC)/Killer Detector ^ ! 

Employes Sample-and-Hold Techniques | 

• Supplementary ACC with an Overload Detector to ! 

Prevent Oversaturation of this Picture Tube I 

• Sinusoidal Subcarrier Output r w r i 

-0—11 CHROMA 

• Keyed Chroma Output jLapJ 

• Emitter-Follower Buffered Outputs for Low Output _ 

Impedance JT'i 

• Linear DC Saturation Control !| »« I 
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CA3128Q TV Chroma Processor for PAL Systems 
Features 

• Phase-Locked Subcarrier Regeneration Utilizes Sample- • 

and-Hold Techniques in the Automatic Frequency Phase 
Control (AFPC) Servo Loop • 

• Automatic Chrominance Control (ACC)/KI!ler 
Detector Employes Sampie-and-Hold 
Techniques 


Supplementary ACC with an Overload Detector to Prevent 
Oversaturation of this Picture Tube 

Sinusoidal Subcarrier Output 














Chroma/Luma Systems (Continued) 


CA3194 Single Chip PAL Luminance/Chroma Processor 


Features 

• All PAL Luminance and Chrominance Processing 
Circuitry on a Single Chip in a 24 Lead Plastic Package 

• Phase Locked Subcarrier Regeneration Utilizing 
Sample-and-Hold 

• DC Controls for Brightness, Contrast, and Color 
Saturation Functions 

• Input for Average Beam-Current Limiting 

• Contrast Control Having Excellent Tracking of Luma 
and Chroma Channels 

• Low Impedance RGB Outputs with Excellent Tracking 
for Direct Coupling to Video Driver Circuitry 

Applications 

• PAL to RGB Conversion 



CA3217 Single Chip NTSC TV Chroma/Luminance Processor 


Features 

• All Chroma Processing and Demodulating Circuitry on a 
Single Chip in a 28 Load Plastic Package 

• Phase-Locked Subcarrlor Regeneration Utilizing Sample- 
and-Hold Techniques 

• Supplementary ACC with Overload Detector to Prevent 
Over Saturation of tho Picture Tube 

• Linear DC Controls for Chroma Gain and Tint 

• Dynamic “Flesh Correction” Corrects Purple and Green 
Flesh Colors Without Affecting Primary Colors 

• Balanced Chroma Demodulators with Low Output 
Impedance for Direct Coupling 

• Internal RF Filtering 

• Requires Few External Components 

• Automatic Beam Limiter 

• Chroma Luminance Tracking Picture Control 

Applications 

• NTSC to RGB Conversion 



5C 


CA3234E Luminance/Chroma Processor 
Features 

• Complete Chroma Processing and Demodulating Circuitry • DC Picture Control with Automatic Beam Limiter 

with RGB Outputs on a Single Chip in a 28 Pin Plastic • qq Controlled Black Level (Brightness) 

Package 

• DC Peaking with Noise Processing 
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Prescalers/Band Switches 


CA3247 Analog Interface Unit (AIU) 

For Television & CATV Tuning/Interface Control 

Features 

• Frequency Synthesizer for TV and CATV Channels (With 
4MHz Crystal Oscillator for Reference) 

• Interfaces to Microprocessor & Tuner for Receiver 
Controls 

• Circuit to Decode Remote Control Transmissions 

• On Screen Display (OSD) with RGB Signal Output 

• 9 D/A Converters for Analog Control Functions 

• PLL Control of Tuner Interface Circuits 

• Three Wire Serial Bus Interface 

Applications 

• Tuner Test Equipment 

• Remote 


INPUTS 


PL/K 

V D0 


SANOCASTLE 
7 MHz IN 


AFT IN 
EIA 
SYNC 


IR IN 


VDD 
RESET 
4 MHz IN 


ENABLE 

DATA 

CLOCK 

TEST 



OUTPUTS 

PHASE PULSES 
PSC 

A 

B 

RFSW. 

V SS 


BXc 


DAC9 


R 

G 

a 

F8 

7 MHz OUT 


AFT OUT 
ON 


VSS 

4MHz OUT 


DATA 


CA3232 -5-20 Prescaler 


Features 

Applications 

• Operation to 200MHz 

• Digital Synthesizers 

• TTL and CMOS Compatible 

• Counters 

• 5V Power Supply 

• AM/FM Communications Circuit 

• Open Collector Output Stage 


CA3163E VHF/UHF Prescaler -5-64/256 


Features 


• Broadband Operation - 90 to 1000MHz 

• Standard 5V Power Supply 

• High Sensitivity 

• Dual Mode Operation - VHF/UHF 


CA3179 1.25GHz Prescaler 
Features 

Standard t2l or ECL Power Supply 
Dual Mode Operation 
► VHF/UHF (-S-64/-7-256) 


• Broadband Operation • 

► DC to 1.25GHz • 

• High Sensitivity 
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Prescalers/Band Switches (Continued) 


CA3238E BiMOS Input Op-Amp, Frequency Band-Select Switch and Quad Comparator 

For Television Tuning Interfacing ,_, 

Features 


1 „ IN ©- 


Input Op-Amp - High Impedance PMOS Input Transis¬ 
tors and Internal Reference Bias 

Low Input Bias Current and Internal Diode Protection at 
Op-Amp Inputs 

High Op-Amp Output Voltage Swing (0.2-28V DC) with 
3mA Source or Sink Capability 
Logic Controlled Bandswitching with Four Separate 
Outputs 

Two Bandswitch Output Current Sinks 
Two Bandswitch Current-Limited Output Current Sources 
Internally Referenced Quad Comparator 
Low Drive Current Input Requirement 
Low Output Leakage 
High Output Current Sink Capability 
Bipolar and PMOS Processes on a Singlo Chip 


NC © *.5V StAS 


OP AMP INPUT (I 
GNO ft 


■ •a 

SAND SWITCH 
LOGIC INPUT 
LO -0V 
M I• SV 


V 


*■' 


VERTICAL INPUT 


$ 


-@0P AMP OUTPUT 



CA3263 TV Tuner Control Circuit Inverter, Operational Amplifier, Frequency and 
Band-Select Switch 

For Frequency or Voltage Synthesizer Television Tuning Systems 

Features 


• 2 Input - 4 Output Bandswitch 

• High-Output Curront Drive - Low Saturation Voltage 

• For TV and CATV Use 

• For Froquoncy or Voltage Synthesizers 



INVERTER 


Miscellaneous Radio/TV Functions 


CA3224 Automatic Picture Tube Bias Circuit 

For TV Picture Tube and CRT Cutoff Bias Control Applications 


Features 

• Automatic Picture Tube Bias Cutoff Control 

• Automatic Background Color Balance 


• Eliminates Grey Scale Adjustments 

• Compensates for Cathode-to-Heater 
Loakage 
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Miscellaneous Radio/TV Functions (Continued) 

CA3237 IR Remote-Control Amplifier 
Features 

• Integrated Circuit Package - 9 Pin SiP 

• Excellent Overload Characteristics 

• High Gain Amplifiers 

• Schmitt Trigger Switching 

• 12 Volt Power Supply 

• Low Power Dissipation 

• Internal Regulation 

• Nominal 10OpV Sensitivity 

• Nominal 50K Input Impedance 


CA3088 AM Receiver Subsystem and General Purpose Amplifier Array 

Includes - AM Converter, IF Amplifiers, Detector and Audio Preamplifier 

For Applications In a Variety of AM Broadcast and Communications Receivers 
and Applications Requiring an Array of Amplifiers 

Features 

• Excellent Overload Characteristics • Buffered Output Signal for Tuning Meter 

• AGC for IF Amplifier • Internal Zener Diode Provides Voltage Regulation 



CA1191 TV Sound IF and Audio Output Subsystems 
Features 

• Nominal Power Output 

► 4W at V+ = 24V, RL = 16G, Dist. = 10% 


► 2W at V+ = 12V, RL = 80, Dist. = 10% 


• Wide Power Supply Range.9Vto 28V 

• Low Quiescent Current.25mA Typ. 

• 5kHz Deviation Sensitivity-1W Output Typ. 

• 3dB Limiting Sensitivity.50jiVTyp. 

• Excellent AM Rejection .50dBTyp. 

• Differential Peak Detector - Requires One 
Tuned Coil 


• Electronic Volume Control with Improved 
Taper and Single Wire Control 


AUDIO AUDIO AUDIO 

RIPPLE AMPL AMPL AMPLIFIER 

V + BY-PASS GAIN OUTPUT COMPENSATION 



ATTENUATOR 




















Security and Surveillance 


CA3253 Video Processor 

For Video Camera Applications 

Features 

• Video Amplifier 

• AGC Amplifier 

• Blanking Pulse and Sync Pulse Addition 

• Black Clipping 


Applications 

• All RS-170 Sync Systems 

• Security Cameras 

• CCTV Systems 

• Cable Systems 


• Text Encoder Sync 

• Computer Display Systems 

• Graphic Systems 


CA3254, CA3255 RS-170 Sync Generator (CA3254) 


Features 

• Single LSI 1C with Multiple Genlock Capability 

• EIA RS-170 Sync with 2:1 Interlace 

• PLL for Lock to Power Line Zero Crossing 

• Genlocks to RS-170, RS-330 or Random 
Interlace 

• Crystal Control Mode Sync Option 

• Four Modes of Genlock Control 

• Maximum of External Components 


Applications 

• All RS-170 Sync Systems 

• Security Camoras 

• CCTV Systoms 

• Cable Systoms 

• Text Encodor Sync 

• Computer Display Systems 

• Graphics Systoms 



CA3164A BiMOS Single-Chip Detector/Alarm System 

With Integral Drivers for Mechanical and Piezoelectric Horn Alarms 


Features 

• Interfaces Directly with High Z Sensors - No External 
Buffer FET Required 

• Low Input Current.1 PA Max. 

• Gate Protected Input Terminals 

• On-Chip Beep Oscillator for Low Battery 
Indication 


Applications 

• Burglar Alarms 

• Proximity Detectors 

• Lovol Detectors 

• Ion Chamber Partlclo Detection 


5C 
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Automotive Special Function 


CA3165 Electronic Switching Circuit 
Features 

• Switching Initiated by Damping of Internal 
Oscillator 

• Proximity Sensing of Rotational Motion 

• Repeatable Timing of Switching States 

• Five Outputs - Two Complementary Pairs and 
One Non-Inverting Output (CA3165E1) 

• Two Outputs - One Complementary Pair 
(CA3165E) 



CA3228 Speed-Control System 


Features 

• Low Power Dissipation 

• |2l Control Logic 

• Power-0 N Reset 

• On-Chip Oscillator for System Time 
Reference 

• Single Input Line for Operator Commands 

• Amplitude Encoded Control Signals 

• Transient Compensated Input Commands 

• Controlled Acceleration Mode 

• Internal Redundant Brake and Low Speed 
Disable 

• Braking Disable 

Applications 

• Automotive Speed Control 

• Residential and Industrial Heating and Cooling 
Controls 

• Industrial AC and DC Motor Speed Control 

• Applications Requiring Acceleration and 
Deceleration Control 


© -DEI 




















MOSFETs 


Advanced Power MOS 


Features: 

• Current Limiting, Voltage Limiting 

• ESD Protection 

• Logic Level 


Applications: 
• Fault Tolerant 


Fault Tolerant Motor Drives 
Stall Protection 
Current Inrush Limiting 
Automotive Headlamp Drivers 
Diagnostic Motor Controls 


Logic Level MOSFETs 


Features: 

• Full Drain Current Rating with 5V Gate Drive 

• Microprocessor And Logic Compatible 

• Electrostatic Discharge Protected Gatos Available 

• Avalanche Energy Capability Available 

• Both N and P Channel Devices 

• BVnss Ratings of 50 to 200V 

• Surface Mount D-pak to TO-218/TO-247 Packages 

Applications: 

• Direct Logic Control of 50A Loads 

• No Static Drivo Current Required 
on The Gato 

• Solid State DC Rolays 

• Lamp Drivers 

• Stepper Motor Drivos 

• Small Motor Controls 

• High Side Drivoro 

• SMPS MOSFET Prodrivers 


Standard RFx, IRFx and MegaFET MOSFETs - N and P Channel 


Features: 

• Hex-1 thru 5 Die Sizes 

• All IRF Typos Avalanche Capable 

• BVqss up to 1000 V 

• MegaFETc offer the lowest R<json 


Applications: 
• Offline and DC 


Offline and DC/DC Converters 

Power Supplies 

Pulse Generators 

Super Efficient DC/DC Converters 

Solid State DC Relays 

Low Loss DC Switch 

Lamp Drivers 

Operational Amplifier Buffer Stage 
Stepper Motor Drives 
Small Motor Controls 
Laser Diode Pulse Generators 
SMPS Drivers 


JEDEC MOSFETs 


Features: 

• JEDEC Approved MOSFETs for Military and High 

Rel Applications 

• BVqss 60 to 500 Volts 

• N and P Channel Devices 

Applications: 

• Military 

• High Reliability 

• Hermetic 



MOSFETs 














MOSFETs 


Ordering Information 


R MOSFETs 


1. R X X XX X XX XXX 


Feature Suffix: 

R - Rugged Capabilities Guaranteed 

L - Logic Level. 5V Gate 

SM - Surface Mount Leadform (TO-252) 

E - ESD Protected Device 

CS > Current Sensing 

C - Voltage Clamping 


Voltage Rating: 
05 - 50V, 10 - 


100V, 20 - 200V, etc. 


1 - Polarity: 

N - N Channel 
P - P Channel 

- Current Rating: 

1 -1A, 10-10A.25-25A, etc. 

- Package Designation: 

A - 5 LEAD TO-218 
B - 5 LEAD TO-220 
D - TO-251, TO-252 (D-PAK) 

G -TO-247 
H -TO-218AC 

K - TO-204AE (TO-3 with 60 MIL leads) 

L - TO-205AF (TO-39/TO-205AF 
M - TO-204AA (TO-3 with 40 MIL leads) 

P -TO-220AB 

-- Device Type: 

F - Standard MOSFET 
L - Current limited MOSFET 

Example: RLP1N08LE ESD Protected, Current Limited, TO-220,1 AMP, N Channel, 80V, Logic 
Level MOSFET 

RFD15N05SM D-PAK, 15A, N Channel, 50V, Surface Mount Leadform MOSFET 
RFP12N06RLE TO-220,12A, N Channel, 60V, Rugged, Logic Level, ESD Protected MOSFET 


IRF MOSFETs 



R - Ruggedized (Early Indicator For Avalanche 
Capability. All Devices Now have EAS Ratings) 

HEX DIE SIZE, Voltage Polarity and Electrical Selection 


Package Designation 

C : 5 PIN TO-220, Current Sensing 
FA : TO-204AA 
FD : 4-PIN DIP 
FF : TO-205 AF (TO-39) 

FP : TO-247 
FR : TO-252 
FU : TO-251 
F1-F4 : TO-204AA 
F5-F8 : TO-220 








Advanced Power MOS 


Current Limiting MOSFETs 

Features: 

• Current Limits to a Pre-Set Level in a Shorted Load 
Condition 

• Monolithic Device Incorporates a Bipolar Transistor, 2 
Resistors, a Zener Diodes and a Power MOSFET 

• ESD Protected to 2kV 

• "Logic-Level’ Gate Input Allows Fully on Condition at 5V 

Terminal Diagram D 



Package 


Maximum 

Ratings 


bvdss 

(V) 

toSJUM, 

'DS^ON, 

ESD 

(kV) 

TO-220 

80 

1 

0.75 

2 

RLP1N08LE 

80 

5.5 

0.12 

2 

RLP5N08LE 


Voltage Clamping, Current Limiting MOSFETs 

Features: 

• Current Limits to a Pre-Set Level in a Shortod Load 
Condition 

• Monolithic Device Incorporates a Bipolar Transistor, 

2 Resistors, 2 Zenor Diodes and a Power MOSFET 

• Excessive Drain-Source Voltage Clamped by Active 

Region Turn-On .. . 

Maximum 

Terminal Diagram _ 9 ° Ratin 9 s _ 


Packago 



BV ?)SS IDSJLIM, r D ^ON) ESD 


TO-220 

RLP1N06CLE 


Current Sensing MOSFETs 

Features: 


Back Signal for Contror and/or Protection 
Low RdS(ON) “ 0.1 £1 
Current Sensing Ratio - 1560 * 2.5% 
A/alanche Energy Rated for Ruggedness 


Package 


Terminal Diagram 


Maximum 




Ratings 


BVDSS 

(V) 

>ds 

(A) 

,D W N) 

ESD 

(kV) 

TS-001 

100 

18A 

0.10 

- 

RFB18N10CS 


MOSFETs 









MOSFETs 

Logic Level Product Series 



*More comp lete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet 
SHADING] indicates Developmental Products - N.R. Not Rated for UIS capability - ** QPL Approved Types 






























































































Power MOSFETs 


Rugged and Standard IRF-Series Power MOSFETs 

The Rugged Series of Power MOSFETs are designed, tested and guaranteed to withstand a specified level of 
circuit induced electrical stress in the breakdown avalanche mode of operation. These are n-channel 
enhancement mode polysilicon gate power field effect transistors designed for applications such as switching 
regulators, switching converters, motor and relay drivers and drivers for high power bipolar switching transistors 
requiring high speed and low gate drive power. 

Using state-of-the-art integrated circuit processing techniques these Rugged MOSFETs provide superior 
performance in inductive switching applications. The design is optimized to suppress the parasitic bipolar 
transistor and improve system reliability. These types can be driven directly from integrated circuits. 

Rugged Series devices are identified by the suffix letter R following the type number. 

Features: 

• Single Pulse Aralanche Energy Rated 

• SOA is Power Dissipation Limited 

• Nanosecond Switching Speeds 

• Linear Transfer Characteristics 

• High Input Impedance 

• Allows Reduced Protection Circuitry 

• Reduced Drive Requirements 

• Increased System Reliability 


N-Channel Power MOSFET 



Cross Section of Chip Structure 

P CONVERTED 

ALUMINUM GATE TO N CHANNEL 

Junction Diagram Showing 
Biasing Arrangements 

Schematic Symbol 




Nt SUBSTRATE 


MOSFETs 
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MOSFETs 

N-Channel (Continued) 
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N-Channel (Continued) 






































































































Maximum Ratings 
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N-Channel (Continued) 
































































































MOSFETs 

N-Channel (Continued) 








































































































MOSFETs 

N-Channel (Continued) 




































































































MOSFETs 

N-Channel (Continued) 












































































































IZI-V9 


n. Package 

Maximum Ratings \ 

■ 
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* More complete ruggedness capability now specified; UIS current vs time in avalanche graph data sheet 
[ SHADING") indicates Developmental Products - N.R. Not Rated for UIS capability - “QPL Approved Types 


MOSFETs 

N-Channel (Continued) 



























MOSFETs 

P-Channel 

































































































MOSFETs 

P-Channel (Continued) 










































































































MOSFETs 

JEDEC N-Channel 


JEDEC P-Channel 
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IGBTs* 


IGBTs for Switching Applications and Motor Control 


Features: 

• Better Die Area Efficiency than MOSFETs in High Voltage Applications 

• No Body Diode 

• Gate Drive: Voltage Driven, Not Current 

• On-State Voltage Drop not Temperature Dependent 

• Surface Mount Packages 


Applications: 

• Off Line SMPS 


High Voltage Motor Drives 
Synchronous Converters 
Deflection Circuits 
AC Switches 


IGBTs with Integral Reverse Diode 

c 

Features: 


• Identical IGBT Specifications 

• Ultra Fast Diode Added In Same Package 

• 35ns to 100ns Recovery 

• Soft Recovery Minimizes RFI 

• Up to 1000V Breakdown 

r, \ ^ ) 

n \ / 

Applications: 


• Motor Drives 

• Motor Brake 

• SMPS 

E 


IGBTs with Current Sense 

C 


Features: 

• Sense Cunront Output a Ratio Of Total Emitter Current 

• Kelvin Contact To Minimize Control Loop Inductance 

• 5 Lead TO-218 and TO-220 Packages 

r \ ^ / 


Applications: 

• Feedback Motor Controls 

• Current Sources 

• Power Amplifiers 

S Ek 

■OE 


* Insulated Gate Bipolar Transistors 


IGBTs 






IGBTs 






IGBTs 


Combines the characteristics of a power MOSFET, a 
bipolar transistor. 


Features: 

• Voltage Gated 

• Turn Off 

• On-State 
Voltage Drop 


Requires small gate power. Similar to 
standard power MOSFET 

Turns off when gate drive is removed 

Nonlinear. 

Temperature independent. Unlike the 
typical 2X variation of a power 
MOSFET 


• Tum-On Speed Fasti Comparable to a standard 

power MOSFET 

• Turn-Off Speed Comparable to a bipolar transistor. 


Schematic Symbol 

oC 


Cross Section Of Chip Structure 


IUn* j L ■*rj7 
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: P* (100) SUBSTRATE T * 


Junction Diagram Showing 
Biasing Arrangements 



Comparisons 


Cost Comparison -1K Price Less 
Than Half the MOSFET Pricel 




B POLAR MOSFET 


A00V/10 A 400V/10A A00V/1ZA 

RDS(ON) Performance Comparison 

1 "i / 

P-CHANNEL /— . 

MOSFET* / __ 


N-CHANNEL 

MOSFET* 


10 100 1000 
DRAIN-SOURCE VOLTAGE (V) 


Size Comparison - 500V, 15A Capability 



Performance: l/V Characteristic-N-Channel 
MOSFET vs. IGT 
(Same Size Dies) 
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IGBTs w/ Integral Reverse Diode 


n. Package 

Maximum RatingsS. 

I 


# 
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Icm 

t, 
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NOTES: 

1. I C90 -maximum continuous current rating at T c - 90’C 

2. >cm ■ maximum pulsod current rating 

3. tf measured atT c - 150’C 


IGBTs w/ Current Sensing 


Packago 

Maximum Ratingv'v 


BV CCS 

IcBO 

Icm 

t, 


(V) 

(A) 

(A) 

(US) 

TS-001 

600 

12 

40 

1.0 

HGTB12N60D1C 


24 

80 

1.6 



NOTES: 

1. I C90 -maximum continuous current rating at T c - 90’C 

2. Icm - maximum pulsed current rating 

3. ^ measured atT c - 150'C 
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Switching Bipolar Transistors 

Features: 

Excellent switching performance at High Voltage and Current, (to 1000V 
Breakdown voltage, 15 amps Collector Current (sat)) 

High Safe Operating Area (SOA) ratings 

Applications: 

Off line switching power supplies 

Converters 

High voltage inverters 

Pulse width modulated regulators 

Switching regulators 


© 


Darlington Bipolar Transistors (Two transistors 



configured to boost gain) 

c 


Features: 


1 

1 

DC current gain (hfo) typically range from 1000 to 20000 at Collector Current 
from 3 to 5 amps. Operation at Collector Curront up to 20 amps and supply 

-k 

1 

1 

1 

voltages ranging from 40 to 450 volts 

1 

1 

1 

1 

Applications: 

Audio power amplifiers 

Series and shunt regulators 

Solenoid and harnmor drivers 

L 

> 



Small Signal Bipolar Transistors 

Transistors with lc(max) (Collector Current) starting at 100 milliamps to 800 miiliamps 
& Vceo (Breakdown Voltage) ranging from 18 volts to 40 volts 
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General-Purpose Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
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General-Purpose Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 

















































































General-Purpose Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
















































































































General-Purpose Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
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TO—213AA/TO —68 


TO—204AA/TO—3 


TO—204AA/TO —3 


TO - 213 AA/TO —66 


TO—213AA/TO—66 


TO—220AB 


TO-220AB 


TO—220AB 


TO-220AB 


TO—220AB 


TO—204AA/TO—3 


TO-220AB 


TO—220AB 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-205AD/TO—39 


TO —205AD/TO—39 


TO-220AB 


lEBSSlI 


lEBmi 

i rman i 

IBgfflH 


3HEDI 
]n3l 
WEDI 

ml 

I KE3nECSnii 
f U'l-M W 

i tn i 
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m 


WKE3 EE 

■ WEMB53 B 

inmnECKSi e 


TO—220AB 


TO—213AA/TO—60 


TO—220AB 


TO-220AB 


410 TO—204AA/TO—3 


TO-220AB 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO —220AB 


BUX44 


MJH13090 




inuDi 

]mDi 

] w^ii 
3KE3I 
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EM 

l lk'll j 

iugi 

inai 
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i Msi i 
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IKBI 

3 SEBI 

IKEI 

1 

inp 

IlEEDI 


ijnsEa 
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Mm 


TO —220AB 


TO —220AB 


TO —220AB 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO-220AB 


TO —220AB 


TO —204AA/TO—3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO -204AA/TO—3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO—204AA/TO—3 


TO-204AA/TO-3 


TO - 204AA/TO —3 


TO-220AB 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 


TO-204AA/TO-3 



























































































































Small-Signal Bipolar Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
















Darlington Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 


Part No. 


BDX34D 

RCA9229D 

TIP117 

TIP127 

BDX34C 

2N6052 

2N6287 

RCA9229C 

D73FY4D1.2 


D45D5.6 


D45E3 


TIP116 


TIP126 


2N6668 


2N6650 


BDX34B 


2N6051 


2N6286 


RCA9229B 



2N6649 

BDX34A 

2N6050 

2N6285 

RCA9229A 

D41K2 

D41K4 

BDX34 

D73K3D1,2 

D45D1.2 

D45E1 

2N6666 

2N6648 


D41K3 


WMm 


-120 


-120 


-100 


-8 -100 




Hfe@ 


750 min. 


2000 min. 


1000 min. 


1000 min. 


750 min. 


750 min. 


750 min. 


2000 min. 


1000 min. 


2000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 - 20,000 


750 min. 


750 min. 


750 min. 


2000 min. 


2000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 




750 min. 


750 min. 


750 min. 


2000 min. 


1000 min. 


1000 min. 


750 min. 


1000 min. 


2000 min. 


1000 min. 


1000 min. 


1000 - 20,000 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


2000 min. 


1000 min. 


1000 min. 


1000 min. 


750 min. 


750 m in._ 

750 min. 


1000 min. 


1000 min. 


1000 min. 


lc(A) I Vce 
-3 



File 


No. 

Package 

694 

TO—220AB 

1448 

TO—204AE/TO—3 

1387 

TO—220AB 

1IMEZ9 

TO-220AB 

IK3 

TO—220AB 

\WBM 

TO—204AA/TO—3 

1001 

TO—204AA/TO—3 

1448 

TO—204AE/TO—3 

15.57 

TO-251/2 

15.14 

TO—220AB 

15.16 

TO—220AB 

1387 

TO—220AB 

997 

TO-220AB 

1069 

TO-220AB 

1013 

TO—204AA/TO—3 

694 

TO—220AB 

1185 

TO—204AA/TO—3 

1001 

TO—204AA/TO—3 

1448 

TO—204AE/TO—3 

15.14 

TO—220AB 

15.16 

TO-220AB 

1387 

TO—220AB 

997 

TO-220AB 

1069 

TO—220AB 

1013 

TO—204AA/TO—3 

694 

TO-220AB 

1185 

TO-204AA/TO-3 

1001 

TO-204AA/TO—3 

1448 

TO-204AE/TO-3 

15.7 

TO-202 

15.7 

TO-202 

694 

TO-220AB 

15.58 

TO-251/2 

15.14 

TO—220AB 

15.16 

TO-220AB 

1069 

TO-220AB 

1013 

TO-204AA/TO—3 

15.7 

TO-202 


TO-202 


15.6 

TO-202 

15.1 

TO-202 

15.13 

TO-220AB 

15.15 

TO-220AB 

610 

TO-220AB 

609 

TO-204AA/TO—3 

1213 

TO—220AB 

1241 

TO—220AB 


693 

TO-220AB 

955 

TO—204AA/TO—3 

15.1 

TO-202 

15.6 

TO-202 






































































































































































































































































Darlington Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 


Part No. 


D40K4 


D44D3.4 


TIP110 


D44E2 


BDX53A 


2N6387 


TIP120 


BDX33A 


2N6043 


TIP100 


RCA1000 


2N6384 


5 


BDX83A 


2N6057 


2N6282 


RCA9228A 


D72FY4D1.2 


D44D5.6 


TIP111 


D44E3 


BDX53B 


BD647 


2N6388 

TIPI 21 

2N6530 

BD899.A 

BDX33B 

2N6044 

TIPI 01 

RCA1001 

2N6056 

2N6385 

BDX83B 

2N6058 

2N6283 

RCA9228B 


BDX53C 


2N6532 


TIPI 22 


2N6531 


BD901 


BDX33C 


2N6045 


TIPI 02 


BDX83C 


2N6059 


2N6284 


RCA9228C 


2N6533 



_n-p-n 

_n-p -n 

_n- p-n 

_n- p-n 

_n- p-n 

n - p-n 
_ n- p-n 

_n- p-n 

n- p-n 

n- p-n 

n- p-n 

_n- p-n 

_n- p-n 


Hfe@ 


1000 min. 


2000 min. 


1000 min. 


1000 min. 


750 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


1000 min. 


750 min. 


2000 min. 


1000 min. 


750 min. 


750 min. 


2000 min. 


1000 min. 


2000 min. 


1000 min. 


1000 min. 


750 min. 


750 min. 


1000 min. 


1000 min. 


1000 - 10,000 


750 min. 


750 min. 


1000 min. 


1000 min. 


1000 min. 


750 min. 


1000 min. 


1000 min. 


750 min. 


750 min. 


2000 min. 


2000 min. 


1000 min. 


750 min. 


1000 - 10,000 





1000 - 10,000 


_3 300 

3 65 


File 

No. 


15.6 TO 


15.13 TO 


1336 TO 


15.15 TO 


1213 TO 


610 TO 


998 TO 


693 TO 


1240 TO 


1151 TO 


1152 TO 


594 TO 


609 TO 


563 TO 


1152 TO 


955 TO 


1185 TO 


1001 TO 


1448 TO 


15.52 TO 


15.13 TO 


1336 TO 


15.15 TO 


1213 TO 


1241 TO 


610 TO 


998 TO 


873 TO 


1240 TO 


693 TO 


1151 TO 


1153 TO 


594 TO 


563 TO 


609 TO 


563 TO 


1185 TO 


1001 | TO 


1448 TO 


1152 TO- 


1336 TO 


1213 TO 


873 TO- 


998 TO- 


873 TO 


1240 TO- 


693 TO- 


1151 TO- 


1153 TO- 


563 TO- 


1185 TO- 


1001 TO- 


1448 TO- 


873 | TO- 


-202 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AE/TO—3 


-251/2 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO-3 


-204AA/TO—3 


-204AA/TO—3 


-204AA/TO—3 


-204AE/TO—3 


-204AA/TO—3 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


-220AB 


•220AB 


■204AA/TO—3 


-204AA/TO—3 


■204AA/TO—3 


■204AE/TO—3 


■220AB 


Bipolar 





































































































































































































































































































































Darlington Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 


BDX33D 


2N6578 




RCA9202A 


RCA9202B 


RCA8766 


RCA8766A 


BUX37 


RCA9202C 


RCA8766C 


RCA8766B 


D64DV5 


D64EV5 


GE5062 


RCA8766E 


RCA8766D 


D64DV6 


D64EV6 

D64EV7 


Hfe@ 


750 min. 


2000 min. 


2000 min. 


750 min. 


750 min. 


100 min. 


100 min. 


50 min. 


750 min. 


100 min. 


100 mm. 


50 min. 


50 min. 


15 min. 


100 min. 


100 min. 


50 min. 


50 min. 


50 min. 




File 

No. 


693 TO- 


1152 TO- 


1448 TO- 


1414 T0- 


1414 T0- 


973 TO - 


973 T0- 


1273 TO- 


1414 TO- 


973 TO- 


973 TO - 


15.35 TO- 


15.35 TO- 


15.84 TO - 


973 TO- 


973|TO- 


TO- 


TO- 


TO- 


TO- 


■220AB 


■204AA/TO—3 


•204AE/TO—3 


■220AB 


■220AB 


■204AA/TO—3 


■204AA/TO—3 


•204AA/TO-3 


■220AB 


•204AA/TO—3 


■204AA/TO—3 


■204AE/TO—3 


■204AE/TO-3 


■204AA 


■204AA/TO—3 


■204AA/TO—3 


■204AE/TO—3 


■204AE/TO—3 


204AE/TO—3 


•204AE/TO-3 















































































































High-Speed Switching Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
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Packaae 


TO-205ADrrO—39 
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TO-205AD/TO-39 


TO-205AD/TO—39 
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H3fl 

| H I 1 M l 

| EME3H | 

i MM l 

lEEIEEHil 


TO-220AB 


TO-220AB 


TO-220AB 


TO—220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO-205AD/TO—39 


TO-205AD/TO—39 


IBI 


l El&d l 
IBSi 
gBEI 
lEjEjl 
I EDS I 
ICE I 


n si 


nEEM 
heuesI 
HKEG5M 1 

[aSSESSl 

HEEES9 

p EEBB 

fij EOffW _ 

B isiaaai^ ggnBi^TOE 
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■MMHBBIHBEEi 


i an i 

1E1HHB 

m e 

IHEfMB 


HEBEI 
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i bem i 

B EEBl 
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MM7j1 IW.li Ml ! 

CTK.l.'.ll.HI 


IMWTOHaHlI 


TO-220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO—220AB 


TO—220AB 


TO-220AB 


TO—205AD/TO—39 


TO—205AD/TO—39 


EEEH 

EME— I 

EESBEtl 

ESEKSBBI 


i eehmb I 

eeejbikI 

i Ees-m I 

lEEsaaii 
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[EESEE l 

EEEBBfl 
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afeBBdJDI 
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' 9N 
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SHMyl 
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TO-220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO—220AB 


i lESESBEI 
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BEE3 BEE 
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B^^KEE^SS; 
BBSEnssBi 

5iE33SxHi 
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a ^.fiVr.H 
gEjEssii 
SlEDCE^J 


TO-220AB 


TO-205AD/TO—39 


IBEEI 


lEEl 

IEEI 

IEEEI 
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IEEE3I 
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■ISI 
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pg^PI pn.ir.ii.B I 
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mm 

I MPgl l 

i Bm 
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\wm 

BSD 


TO-220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO-220AB 


TO—220AB 


TO-220AB 


TO-220AB 
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TO-220AB 


E32E3BBH 

Ig^BBl 
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IEZ 3 X 23 BM 
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l EEEBEI 
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Bipolar 




































































































High-Speed Switching Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 
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Packaae 


TO-220AB 


TO-220AB 


TO-205AD/TO-39 


TO-205AD/TO-39 


5: 

EEES3BI 


TO—220AB 


TO-220AB 


TO—220AB 


TO-220AB 


TO-205AD/TO-39 


TO-205AD/TO—39 


TO—251/2 


TO—213AA/TO—66 
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TO-205AD/TO-39 
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1 KEI 


wm 
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nr,i: bp 8 " 


*’*" i W-'T^I 

_BSGSEIH 


lEEB. 3B! 


BDKE&S1BES1B. 

wswM 


TO-220AB 


TO-220AB 


TO-220AB 


TO-204AA/TO—3 


TO-220AB 50 MHz 


TO-220AB 


TO-220AB 


TO-204AA/TO—3 


TO-205AD/TO—39 


TO-205AD/TO—39 


TO-213AA/TO-66 


TO-204AA/TO—3 


TO—205AD/TO—39 


50 MHz 


raflB 

fFi v nn 

EEliMHl 

r--!»i, T ,i:rg^ il 

EES3BBI 

tmssmm 


mEBalKHl 


Euni 

a n'HK'i i 

ISSESBSi 


ijjKSi 


l lrfgWillj|iW33liiBE3BElBEl EBS3i^Bffil 

B|gi»&<«TEin] | 

| —BBBBBM ^MBEgsai- 
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If^-^^'lMi lirggilBEl BElBiElBIBBBBBBi 


iBZBSEEBHil'l f 1ilB MIBriilW__ I fl i 

■BB9BSiB8@^^i 

r~£^Tvi i 

lEBW BBtBW IEBElBEl | 

Ml 1 I BIH.lliU 


BEBHEUiE 

^m»m ggBB^^^BBB|^B| 

i?TTiy I 

SBEaflEBE^QIBBHEISSBBil 

ya imnB ■ ; ' ~ ■ 

BH*KH 

1 i MMtfcll 

agB T^Fa 

^W B BI B—HHHMBi EnilBW 

1fc»X;»:<i Tl ^gE1^ITSgl ^?T^Jt.B.’.j gjTTTrajg| 

BBIME^BEBBlEB Igg^SDIWLliilAiigCBB 

1 1 B IIBH Ihi PI i I n —| 11 | 

BroBEBBBDC39^EZSQSSIEX5S3BB 


immi 


I raSEE^j jgji 

I ESS5UB I 

Ieszejbi 


ssEssrai 


EMP1 B 


TO-220AB 


TO-220AB 


TO-204AA/TO-3 


TO—220AB 150 MHz 


TO-220AB 


TO-220AB 


TO-205AD/TO—39 


TO-205AD/TO—39 


TO-220AB 


TO-220AB 


eeub I 

EES3BBII 


EEUBl 


TO-204M/TO-3 


TO-204AA/TO-3 


TO-204AE/TO-3 150 MHz* 




CSliB'T-Igtt-ri 
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3BEEESI 

IIP 


TO-220AB 


TO-220AB 


TO-2Q4AA/TO-3 
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I^^BI 
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TO-204AA/TO-3 
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High-Speed Switching Power Transistors 

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt 


Part No. 


Vceo 

(sue) 

V 




Hfe 


Vcefsat)-V 

Tf 

us 

Tf 

us 

File 

No. 

Packaqe 

Ft 


Ic Vce 

A V 


HH 


rawi 



ER! 

Kami." *v. 

2 

ME 

1 

2 

0.2 

-- 

— 

■EfE 

TO-220AB 





■K*l 


20 

4 

2 

■EE 

4 

0.4 

fflEE! 



TO—220AB 

EuuEiHi 

BUW64C 



180 


i tEFWM 


2 

■EE 

4 

0.4 

0.25 


■ttLS 

TO-220AB 

EES3H 

RCA6340 

raw 

mm 

— 


BSKi'itlliH 

wmm 

■EE 

mm 

25 

■EE 

0.3 

0.25 

1205 

TO-204AA/TO-3 





-- 

■e&e 


25 

mm 

■El 

am® 

■ 

0.3 





BDY58R 

n-p-nl 

160, 

250 

175 

20-60 

10 

_i 

mm 

10 

1 

1 

■■£] 

MfWH 



1 

1 


■n^ 

ME! 

■Raa 

fcfefnWli 

mam 

mm 

mm 

ata® 

Wm 

0.6 

KE 

■IW1 

TO-218AC 


2N6686@ 

n-p-n 

160 

260 

200 

15 min. 

25 

2 

■K3 

25 

imm 

0.35 

0.25 

1171 

TO-204AA/TO-3 


sushi 




HIW-1 


2 

ME 

i 

2 

0.2 

-- 

-- 

ware] 

TO-220AB 

K*I A i 



■ESI 

ME 

■H»5] 

Ktuiiiii 

mam 

2 

mm 

WM® 

2.5 

0.35 

0.25 

1171 

TO-204AA/TO-3 


BUX11A 

n-p-n 

190 

250 

200 

20-60 

8 

2 

■EE 

8 

0.8 

1 

ME 


nss iishVtGimm 


RJH6688 

n-p-n 

200 

250 

200 

15 min. 

20 

2 

mm 

20 

2 

061 

HE 

■ED 

TO-218AC 



ES3SI 



■SID 


20 

2 

WKB 

20 

2 

0,35 

1.2 


ami 

iggt.mfifraa 


BUX21 

n-p-n 

200 

mm 

250 

20-60 

12 

2 

■EE 

12 

1.2 

■EE 

■KE3 



D40V2 

n-p-n 

250 

mm 

9 


■ESQ 

HE 

i 

Mia 



— 

■ty 

TO-202 

EEEIEHH 

D40V1 

n-p-n 

250 

■nan 

9 

20 min. 

0.04 

10 

i 

■EE3 


-- 

warn 


EUEHiti 


BBTHil 

250 

ESI 

BE 


0.5 

mm 

i 

0.5 

0.05 

-- 

— 

■reran 


EamaHi 

D44T2 

n-p-n 

250 

300 

31.2 

75 min. 

0.5 

10 

i 

0.5 

0.05 


-- 

15.20 

TO-220AD 

E3JEHB 

D40V3 

n-p-n 

300 

350 

9 

20 min. 

0.04 

10 

i 

0.02 

0.002 

-- 

15.8 

TO-202 

EjEESSl 

D44T4 

n-p-n 

300 

400 

31.2 

75 min. 

0.5 

10 

i 

0.5 

0.05 


— 

15.20 

TO-220AB 

dESEHIHH 

D44T3 

n-p-n 

300 

400 

31.2 

30 min. 

0.5 

10 

i 

0.5 

0.05 

-- 

— 

15.20 

TO-220AI3 

EEEHii 


Minimum 



























Harris Rectifier Families (3) 


Definitions 


Rectifier: A rectifier allows current flow in one direction only. The difference between a Diode and a Rectifier is that 
a Rectifier is usually rated at a breakdown voltage of greater than 50 volts and has a power rating that is greater 
than 0.5 watts. 

Bridge rectifier: Also known as a full wave rectifier, the bridge rectifier generates a DC out 
value of the rectified sine wave. Beside power supplies Bridge Rectifiers are used in AC 
convert AC inputs to direct current suitable for driving DC meters. 

put equal to the average 
> Voltmeters where they 


Ultra Fast Recovery Rectifiers 

Features: 

25 to 75ns reverse recovery time (trr) 

Reverse voltage range between 50 to 1200 volts 
Current peak flfsm) handling capability up to 325 amps 
Single or dual rectifier style available 
Various package style including axial & radial type of devices 

Applications: 

Power supplies in the 100-500 KHz switching range 



SINGLE 


A DUAL A 


Fast Recovery Rectifiers 

Features: 

200ns reverse recovery tima (trr) 

Reverse voltage range between 50 to 600 volts 
Current peak handling capability up to 5 amps 

Applications: 

Power supplies In the 20-40 KHz switching range 


A=ANODE 

K=CATHODE 



General Purpose Rectifiers 


BRIDGE 


Features: 

5 to 6us reverse recovery time (trr) 

Reverse voltage range between 50 to 1000 volts _ 

Current peak handling capability up to 5 amps 

Bridgo rectifiers with 50 amps forward peak surge & reverse voltage between 50 to 1000 volts 


Applications: 

Power supplies 












Rectifiers 


Package Styles 










Ultra-Fast Recovery Rectifiers 



400V 

MUR840 

RUR840 

MUR1540 

RUR1540 

RUR3040 

RURQ3040 

RURG5040 

RURG8040 

RURU5040 

RURU8040 

RURU10040 

RURU15WO 

500V 

MUR850 

RUR850 

MUR1550 

RUR1550 

RUR3050 

RURQ3050 

RURG5050 

RURG8050 

RURU5050 

RURU8050 

RURU10050 

RURU15050 

600V 

MUR860 

RUR860 

MUR1560 

RUR1560 

RUR3060 

RURQ3060 

RURG5060 

RURG8060 

RURU5060 

RURU0060 

RURU10060 

RURU15060 

700V 

MUR870E 

RUR870 

RUR1570 

RUR3070 

RURQ3070 

RURG5070 

RURG8070 

RURU5070 

RURU0070 

RURU10070 

RURU16070 

800V 

MUR880E 

RUR880 

RUR1580 

RUR30C0 

RURG3080 

RURG5080 

RURG8080 

RURU5080 

RURU8080 

RURU10080 

RURU 16080 

900V 

MUR890E 

RUR890 

RUR1590 

RUR3090 

RURG3090 

RURG5090 

RURG8090 

RURU5090 

RURU8090 

RURU10090 

RURU 16090 

1000V 

MUR8100E 

RUR8100 

RUR15100 

RUR30100 

RURG30100 

RURG50100 

RURG80100 

RURU50100 

RURU80100 

RURU100100 

RURU150100 


RURU10012 


SHADING •=■ Future Product Offerings 


Rectifiers 





















































































































Ultra-Fast Recovery Rectifiers 


MUR1610CT 

RUR1610CT 

BYW51100 

RURD810 


MUR1615CT 

RUR1615CT 

BYW51150 

RURD815 


MUR1620CT 

RUR1620CT 

BYW51200 

RURD820 


'f(AVG) 

>F(AVG) 

15Ax2 

30Ax2 

15Ax2 

30Ax2 

MUR3010PT 

RURD1510 

RURD3010 

RURDG1510 

RURDG3010 

MUR3015PT 

RURD1515 

RURD3015 

RURDG1515 

RURDG3015 

MUR3020PT 

RURD1520 

RURD3020 

RURDG1520 

RURDG3020 

MUR3040PT 

RURD1540 

RURD3040 

RURDG1540 

RURDG3040 

MUR3050PT 

RURD1550 

RURD3050 

RURDG1550 

RURDG3050 

MUR3060PT 

RURD1560 

RURD3060 

RURDG1560 

RURDG3060 

RURD1570 

RURD3070 

RURDG1570 

RURDG3070 

RURD1580 

RURD3080 

RURDG1580 

RURDG3080 

RURD1590 

RURD3090 

RURDG1590 

RURDG3090 

RURD15100 

RURD30100 

RURDG15100 

RURDG30100 


!f(AVG) 


16Ax2 


RURD1610 


RURD1615 


RURD1620 


i mm \ 







































































Axial Lead and Bridge Rectifiers 


DO-204APC 

lF(AVG) 


Vrrm I 1A 1A 1A 1A 1A 2A 2.5A/2.0A 3A 3A 3A &AJ5A 


50V A14F 


100V A14A 


GER4001 A114F GE1001 A214F 2.5A/2.0A A15F A115F A315F GE1301 


GER4002 A114A GE1002 A214A GE1101 A15A A115A A315A GE1302 


GE1003 A214G GE1102 


200V 1N5059 1N4245 GER4003 A114B GE1004 A214B GE1103 1N5624 A115B A315B GE1304 


300V A14C 


400V 1N5060 1N4246 GER4004 A114D 


500V A14E 


600V 1N5061 1N4247 GER4005 A114M 


800V 1N5062 1N4243 GER4000 


1000V A14P 1N4249 GER4007 


5 


t RR (Hsec) 5/6 


A1 

14B 

A1 

14C 

"ai 

14D 

A1 

14E 

A1 

14M 


3A 

6AJSA 

A316F 

GE1301 

A316A 

GE1302 

A316G 

GE1303 

A315B 

GE1304 


A115C 


1N5625 A115D 


A115E 


1N5626I A115M 


0.025/0.040 

0.035/ 

0.025/0.050 

5 

0.15/0.25 

0-035 

OJ030/OX>50 


' lUM 


Rectifiers 













































































































Transient Voltage Suppression Devices 


Surgectors 


- Protects electronics and people that may be exposed to high energy transients 

- Shunts high current and clamps voltage induced by power crosses, lighting and 
induced high voltages away from sensitive electronic circuitry 

■ SCR-type npnp semiconductor device with embedded zener across gate region 

• Used exclusively for telecom or datacomm protection 

• UL Approved under file #E135010 


N + 

4 

< 

P 




N 

3 

P + 




anIde 




Surgector Equivalent Circuit Model 


Varistors 


INNER ELECTRODES 


MLVs - Multi Layer Varistors 

- Passive ceramic dielectric-based device for protecting electronic circuitry 
and people from dangerous automotive high voltage transients 

- More efficient than MOVs, no lead inductance, surface mount 

- Specifically designed for automotive applications 


SEMICONDUCTING CERAMIC 


END 

TERMINATION 



MLV MECHANICAL STRUCTURE 


MOVs - Metal Oxide Varistors 

- Passive zinc oxide-based device for protecting electronic circuitry and 
people from dangerous high voltage transients 

- Every electronic circuit has a need for transient voltage protection, ie TVS 

- Harris has a device for every application 

- Used in virtually any application; AC DC, telecom, datacom, power supplies, 
automotive, motor control. 

- Clamps high voltage transients and absorbs excess energy produced by 
transients. 






6E 











Transient Voltage Suppression Devices 


Surgector Packages 


Modified 

TO-202 

Package 

Style 



Package A 




Package B 


SGT 03 U 13 


Holding current In mllllamps 


Holding cu 
divided by 


Type of Surgector: 
U - Unidirectional 
B - Bidirectional 
S - SCR 


Multi-Layered Varistor (MLV) 
Series Packages 


Off-State Voltage Rating divided by 10 



MLV Series 












Surgector 


V 220 M LA 1206 A23 


1 -Packing Quantity 

A22 - <100 pc 
H23 - 2000 pc 
T23 - 8000 pc 

-Device Size: 

i.e., 120mil x 60 mil 

-Product Series 

VN(dc) Nominal Varistor Voltage 


MLV Varistor 


V 130 LA 20 A 


-Selection - Clamping 

Voltage (A or B) 

Relative Energy Indicator 


Product Series 


Max RMS Applied Voltage 


MOV Varistor 


V 220 MA 4 A 


-Selection - Clamping 

Voltage (A or B) 

Relative Energy Indicator 


Product Series 


VN(dc) Nominal Varistor Voltage 


MOV Varistor 











Transient Voltage Suppression Devices 


SURGECTORs™, Multi-Layered Varistors (MLVs) and 
Metal-Oxide Varistors (MOVs) are designed to protect 
voltage-sensitive circuit components against damage from 
high-energy transient-voltage spikes. The protection afforded 


by these devices not only guards expensive and voltage- 
sensitive equipment from physical damage, but also improves 
functional reliability in components that can encounter tempo¬ 
rary upset due to transient voltages of lower amplitudes. 


Typical Transient Surge Suppressor Applications 


Transient 

Surge 

Suppression 

Devices 

Data Lines 

Telecom 

(Primary) 

Telecom 

(Secondary) 

AC Power 
Lines 

DC Power & 
Automotive 

SURGECTOR 

V 

V 

V 


V 

MOV 

✓ 

V 

V 


✓ 

AVALANCHE 

DIODE 






GAS TUBE 


V 




MLV 

V 




✓ 


Comparison of Surge Suppression Devices 


Transient 

Surge 

Suppression 

Devices 

Major Advantages/Uses 

Major Limitations 

SURGECTOR 

+ Ideal for datacom and telecom 
+ Leakage - <50 nanoamps 
+ Shunt capacitance - <50 pF 
+ Subnanosecond response 
+ Lifetime unlimited @ 200 Amps. 

0x20 (jS pulse shape 
+ Failure mode - Short circuit 

- Cannot bo used in DC circuits where available 
current exceeds holding current 

- Surge current capability - 200 Amps @ 8x20pS 
pulse shape 

- Limited AC line protection capability 

METAL-OXIDE 

VARISTOR 

(MOV) 

+ Ideal for AC power lines; suitable for low-voltage 
logic protection 
+ Subnanosecond response 
+ Units available up to 70,000 Amps surge 
+ Lifetime @ 1000 Amps, 8x20 /jS pulse shape - 
1000 surges 

+ Failure modo - Short circuit 

- Shunt capacitance - >500 pF 

- Leakage - approximately 10 microamps 

- Clamp voltage goes up with current 

AVALANCHE 

DIODE 

+ Ideal for low-voltage logic protection 
+ Subnanosecond response 
+ Lifetimo @ 50 Amps, 8x20 pS pulse shape - 
unlimited 

+ Shunt capacitance - 50 pF 
+ Failure modo - Short circuit 

- Low-surge capability - 50 Amps @ 8x20 pS 
pulse shape 

- Leakage - approximately 10 microamps 

- Clamp voltage goes up with current 

GAS TUBE 

+ Wide use in telecom for primary protection 
+ High surge capability - >20,000 Amps 
+ Leakage - subpicoamps 
+ Shunt capacitance - <1 pF 
+ Lifetime @ 500 Amps, 8x20 pS pulse width - 
200 surges 

- Response time - <5 microseconds 

- Failure mode - Open circuit 

- Follow-on current because of "crowbar" 

- Trigger voltage changes with time 

- Limited Life 

MULTI-LAYER 

VARISTOR 

(MLV) 

+ Ideal for automotive, CMOS, and computer 

1 applications up to 68V 

+ Zero lead inductance surface mount 
+ 508A, 812Ops non-repetitive surge current 
+ Instantaneous response 
+ Failure mode short circuit 

- Only available to 68 volts 

- Shunt capacitance - 2000pF @ 1M Hz 





























REPEATERS 


Transient Voltage Suppression Devices 


SURGECTORS 

• Zener (avalanche) diode and SCR-type thyristor 

• Zener provides continuous low voltage protection 

• Thyristor provides instantaneous protection against fast 
rising transients 

SURGECTOR Characteristics 



• High input impedance until breakdown (i.e., low leakage) 

• Repeatable breakdown/threshold voltage 

• High surge current handling capability 

• Withstand and respond to rapidly recurring surges 

• Fast recovery to high impedance state (turn off) 

• Dual polarity protection 

• No degradation of essential characteristics with use 

Glossary 


SURGECTORs Provide Transient 
Protection for: 

• Central Office Equipment 

• Supervisory Equipment 

• Switchgear Equipment 

• Data Transmission 

• Handsets 


• EPABX, PABX, PBX 


Repeaters 

• Line Concentrator 

• Receivers 

• Headsets 
•Modem 
•PCM 


Varistor Clamp - Provides external pin to turn surgector on 
or off. 

Unidirectional - Handles positive OR negative going transient 
waveforms. 

Bidirectional - Handles positive AND negative going transient 
waveforms. 

Clamping Voltage (Vz) - Off state voltage at a specified 
current. 


Breakdown Voltage (Vba) - Voltage at which the surgector 
switches from the off state to the on state. 

Holding Current (Ih) - Minimum on state current that will hold 
the surgector in the on state after it has been latched on. 

Max Peak Surge Current (Itsm) - Maximum non-repetitive 
current which may be allowed to flow for the time state. 


TYPE NO. 

FUNCTION 

V 2 MIN 

V 

VfloMAX 

(lOOV/ju) 

itsm 

<1 z 2p») 

Itsm 

(10 x lOOOps) 

Ih 

mA/ 

PACKACE 

STYLE 

SGTIOSlOt 

VAR Cl AMP 

100 

t 

300 

100 

>100 

A 

SGT27S10t 

VAR CLAMP 

270 

t 

300 

100 

>100 

A 

SCT27S23t 

VAR CLAMP 

270 

t 

300 

100 

>230 

A 

SCT03U13 

UNI-DIRECT 

30 

<50 

300 

100 

>130 

B 

SGT06U13 

UNI-DIRECT 

60 

<85 

300 

100 

>130 

B 

SGT23U13 

UNI-DIRECT 

230 

<275 

300 

100 

>130 

B 

SGT23BC13 

BI-DIRECT 

230 

<285 

300 

100 

>130 

B 

SGT27BC13 

BI-DIRECT 

270 

<345 

300 

100 

>130 

B 

SCT23BC32* 

BI-DIRECT 

230 

<290 

300 

100 

>320 

B 

SGT27BC32* 

BI-DIRECT 

270 

<350 

300 

100 

>320 

B 

SGT23BH27 

BI-DIRECT 

230 

<290 

600 

200 

>270 

B 

SCT27BH27 

BI-DIRECT 

270 

<350 

600 

200 

>270 

B 

SCT23DC13* 

DUAL BI-DIRECT 

230 

<285 

300 

100 

>130 

A 

SGT27DC13* 

DUAL BI-DIRECT 

270 

<345 

300 

100 

>130 

A 

SCT23DC32* 

DUAL BI-DIRECT 

230 

<290 

300 

100 

>320 

A 

SCT27DC32* 

DUAL BI-DIRECT 

270 

<350 

300 

100 

>320 

A 


t Dependent on trigger circuit 
* Preliminary Data Sheets. 

All finalized devices UL recognized to 497B - File Number E135010. 


TYPICAL APPLICATIONS CIRCUIT 



; 16E02| 


SURGECTOR 


Two bidirectional SURGECTOR devices are placed between 
the tip and ring lines just after these lines enter the telephone to 
protect delicate telecommunications equipment. 








Features 


Transient Voltage Suppression Devices 

Multi-Layer Varistors (MLVs) 

MLV’s clamp incoming surge voltages to a protective level. • 
Particularly suitable for automotive surface mount applications. 
More energy handling capability than MOV’s per unit volume. 
Faster clamping response than leaded devices. 



TERM 

DEFINITION 

DC Voltage, 

Vm(dc) 

Maximum allowable steady state dc applied 
voltage. 

RMS Voltage, 
Vm(ac) 

Maximum allowable steady state sinusoidal 
voltage (RMS) at 50-60Hz. 

Energy, W tm 

Maximum allowable energy for a single impulse 
of 10/1 000ms current waveform. 

Peak Current, 

Itm 

Maximum allowable peak current for a single 
impulse of 8/20ms waveform with rated 
continuous voltage applied. 

Varistor Voltage, 
VN(dc) 

Varistor peak terminal voltage measured with 
a specified current applied. 

Clamping Voltage, 
VC 

Maximum terminal voltage measured with an 
applied 8/20ms impulse of a given peak current. 

Capacitance 

Typical values measured at a test frequency of 
1.0MHz. 


Leadless Chip Form - Surface Mount - Zero Lead 
Inductance 

Available In Tape and Reel for Automatic Pick and Place 
+125°C Operating Temperature 
Low Profile, Compact Chip Size 

Compatible with Most Surface Mounting Assembly 
Equipment and Mounting Techniques 


TYPICAL APPLICATIONS CIRCUIT 
ELECTRONIC IGNITION CIRCUIT 



TRANSISTOR 


MODEL 

PART NO. 

MAXIMUM RATINGS (+1250C) 

MAXIMUM 
CONTINUOUS 
WORKING VOLTAGE 

MAXIMUM 
REPETITIVE 
SURGE CURRENT 
(8/20ms) 

MAXIMUM 
NON-REPETITIVE 
SURGE ENERGY 
(10/1000ms) 

MAXIMUM 

CLAMPING 

VOLTAGE 

AT 1A 

MAXIMUM 

CLAMPING 

VOLTAGE 

AT10A 

DC 

VOLTAGE 

AC 

VOLTAGE 

V M(DC) 

V M(AC)RMS 

•tm 

W lm 

v c 

v c 

VOLTS 

VOLTS 

AMPS 

JOULES 

VOLTS 

VOLTS 

V3.5MLA1206 

3.5 

2.5 

150 

0.3 

12 

14.0 

V5.5MLA1206 

5.5 

4.0 

150 

0.4 

13 

15.5 

V14MLA1206 

14 

10 

150 

0.4 

27 

30 

V18MLA1206 

18 

14 

150 

0.4 

36 

40 

V18MLA1210 

18* 

14 

300 

0.8** 

33 

36 

V26MLA1206 

26 

20 

150 

0.6 

52 

56 

V26MLA1210 

26 

20 

300 

1.2 

49 

54 

V33MLA1206 

33 

23 

180 

0.8 

57 

62 

V42MLA1206 

42 

30 

200 

0.8 

70 

76 

V56MLA1206 

56 

40 

200 

1.0 

90 

100 

V68MLA1206 

68 

50 

200 

1.0 

105 

120 


Average power dissipation of transients not to exceed 0.25 watts. 
* Rated to withstand 24.5 volts Jump Start for 5 minutes 


Energy rating impulse duration of 30 milliseconds to one half of 
current peak value (Load Dump =1.5 Joules) 


TVS 




























































































Transient Voltage Suppression Devices 

Metal-Oxide Varistor (MOV) 


CH SERIES 



LA, ZA SERIES 



DA/DB SERIES 



NA SERIES 


CP SERIES 


RA SERIES 


BA/BB SERIES 



HA SERIES 













Transient Voltage Suppression Devices 

Metal-Oxide Varistor (MOV) 

• MOV’s clamp Incoming surge voltages to a protective • Current, voltage and energy capability determined by 

level package size 

• Used in virtually any commercial or industrial application • Wide selection of voltage and energy ratings 


Vn** CHS CPI a CP20 CP22 

(dc) 5x8mm 16Gauge 20Gauge 22 Gauge 



5 mm 7 mm 


V8ZA05 V8ZA1 


V12ZA05 V12ZA1 | V12ZA2 


V18MA1B, S V18ZA05 V18ZA1 V18ZA2 I V1BZA3 


V22MA1B.S | V22ZA05 | V22ZA1 | V22ZA2 I V22ZA3 



V27MA1B.S 

V27ZA05 

V27RA1 

V27ZA2 

V27ZA4 

V33MA1B.S 

V33ZA05 

V33ZA1 

V33ZA2 

V33AZ5 


V24ZA50 


V27ZA60 



V1B0ZA5 V180ZA10 



V39MA2B,S V39ZA05 V39ZA1 V39ZA3 I V39ZA0 


V47CP16 | V47CP20 | V47CP22 IV47MA2B.S V47ZA05 V47ZA1 V47ZA3 V47ZA7 


V56MA2B.S V56ZA05 V56ZA2 V56ZA3 V5CZA8 


V68MA3B, S V68ZA05 V68ZA2 V68ZA3 V08ZA10 


V82MA3B.S V82ZA05 V82ZA2 V82ZA4 V82ZA12 


V100MA4B.S V100ZA05 V100ZA3 V100ZA4 V100ZA15 


V120MA2B.S V120ZA05 V120ZA1 V120ZA4 V120ZA6 


V150MA2B V150ZA0 


V150ZA1 | V150ZA4 | V150ZA8 


PEI BEH BE3 jjm 13 1 
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-------M g H1111 l—EMEI 
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EHFEaiESl 
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ESI ^SSIEH 

I t-j m»i | 

I ESI ESI EESI 



V130LA1.2 V130LA5 V130LA10A IV130LA20A.B 


V140LA2 V140LA5 V140LA10A 


V150LA1.2 V150LA5 V150LA10A IV150LA20A.B 


V175LA2 V175LA10A 


V250LA20A |V250LA40A,B 


V275LA20A |V275U40A,B 


V320LA20A | V320LA40B 


V420LA20A V420LA20B 


V480LA40A V480LA80B 


V510LA40A V510LA80B 


V575LA40A V575LA80B 


V660LA50A | V660LA100B 




' Additional voltage selections are available for the MA series. 


Features: 

CH Sorloa 

Surface-Mount Varistors 

• Better Performance 

• Higher Reliability 

• Lower Equipment Cost 

• Saves on Board Height/Bulk/Weight 


' Vm (ac) - max steady state AC voltage allowable 
Vm (dc) - max steady state DC voltage allowable 
Vn (dc) - varistor peak voltage measured with 1mA current applied 


CP Series 

Connector-Pin Varistors 

• Provides Transient Protection 
in Connectors 

• Available in 22-, 20-, and 
16-Gauge Sizes 


Axial Packago 
Wide Voitago Range 
Automatic Insortion 


Radial Packago 
Lino-Voltage Operation 
UL Recognlzod 


Radial Packago 
Low-Voltago Operation 


TVS 



















































































































































































Transient Voltage Suppression Devices 

Metal-Oxide Varistor (MOV) (Continued) 


Vra Vm Vn 

(ac) (dc) (dc) RA8 


RA Series 

PA Series 

DA/DB Series 

BA/BB 

Series 

CA Series 

RAID 

RA22 

20 mm 

DA 

40 mm 

DB 

40 mm 

60 mm 

32 mm 

40 mm 

60 MM 














1 KW B!|!ini!!»l:IJl 

Ba nCTiniiniiiiUJi 


V56RA8 V56RA16 


V68RA16 


V82RA16 


V100RA16 


V120RA16 




V180RA8 V180RA16 


itfiEgiEgl 


V200RA16 | V200RA22 | V130PA20A.C 1 V131DA40 |V131DB40 | V131BA60 | V131CA32 I V131CA40 



V360RA8 | V360RA16 
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I ie w»i 11731 

| HS3BE1EES3 
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V250PA40A, C 


ip^pngiKmiBigai^i 



V251CA32 

V251CA40 

V271CA32 

V271CA40 




V320PA40A, C 


V420PA40A, C 


V480PA80A, C 


V510PA80A, C 


V575PA80A, C 


V660PA100A, C 


V321DA40 


V421DA40 


V481DA40 


V511DA40 


V571DA40 


V661DA40 


V751DA40 


V321DB40 


V421DB40 


V481DB40 


V511DB40 


V571DB40 


V661DB40 


V751DB40 


V321BA60 


V421BA60 


V481BA60 


V511BA60 


VS71BA60 


V661BA60 


V751BA60 




V321CA32 


V421CA32 


V481CA32 


V511CA32 


V571CA32 


V661CA32 


V751CA32 


V321CA40 


V421CA40 


V481CA40 


V511CA40 


V571CA40 


VGC1CA40 


V751CA40 


V321CA60 


V421CA60 


PZEnasffi 


V511CA60 


V571CA60 


V661CA60 


V751CA60 


V881CA60 



V112CA60 


VI42CA60 


V172CA60 


V202CA60 


V242CA60 


V282CA60 


Features: 

RA Series 

• Low Height Profile 

• High-Temperature Capability 

• Precise Seating Plane 

• In-Line Leads 


PA Series 

• Rigid Mountdown 

• NEMA Creep-and-Strike 
Distance 

• Quick-Connect Terminal 

• UL Recognized 


DA/DB & BA Series CA Series 

• High-Energy Capability • Industrial Discs 

• Rigid Terminals _ 


• Isolated 

• Low Inductance 

• Improved Creep and 
Strike 

• UL Recognized 


High Reliability Series 

• 100% Prescreened 

• 100% Process Conditioning 

• Meets Military Specifications 

























































































































































Transient Voltage Suppression Devices 

Metal-Oxide Varistor (MOV) (Continued) 


Voltage 

NA Series 

HA Series 

Vm 

(ac) 

Vm 

(dc) 

Vn 

(dc) 

34mm 

32mm 

40mm 

50mm 

60mm 

4 

5.5 

82 . 






6 

8 

12 






10 

14 

18 






14 

18 

22 






14 

18 

24 






17 

22 

27 






20 

26 

33 






21 

27 

33 






23 

31 

36 






25 

31 

39 






30 

38 

47 






35 

45 

56 






40 

56 

68 






50 

66 

82 






60 

81 

100 






75 

102 

120 






92 

127 

150 






95 

127 

150 






110 

152 

180 






115 

153 

180 






130 

175 

200 






130 

175 

200 

V131NA34 

V131HA32 

V131HA40 



140 

180 

220 






150 

150 

240 

V151NA34 





150 

200 

240 


V151HA32 

V151HA40 



175 

225 

270 






210 

275 

330 






230 

300 

360 






250 

330 

390 

V251MA34 

V251HA32 

V251HA40 

V251HA50 

V251HA60 

275 

369 

430 

V271NA34 

V271HA32 

V271HA40 

V271HA50 

V271HA60 

300 

405 

470 






320 

420 

510 

V321NA34 

V321HA32 

V321HA40 

V321HA50 

V321HA60 

420 

560 

660 

V421NA34 

V421HA32 

V421HA40 

V421HA50 

V421HA60 

480 

640 

750 

V481NA34 

V481HA32 

V481HA40 

V481HA50 

V481HA60 

510 

675 

820 

V511NA34 

V511HA32 

V511HA40 

V511HA50 

V511HA60 

575 

730 

910 

V571NA34 

V571HA32 

V571HA40 

V571HA50 

V571HA60 

660 

850 

1050 

V661NA34 

V661HA32 

V661HA40 

V661HA50 

V661HA60 

750 

970 

1200 

V751NA34 

V751HA32 

V751HA40 

V751HA50 

V751HA60 

880 

1150 

1500 






1000 

1200 

1600 






1100 

1400 

1800 






1400 

1750 

2200 






1700 

2150 

2700 






2000 

2500 

3300 






2400 

3000 

3900 






2800 

3500 

4700 







Features 
NA Series 

Square Un-Packaged 
Varistors 

• High Energy 

• Stackable 

• Solderable Electrode Finish 
HA Series 

• Industrial Packaging 

• Available in 32, 40, 50 and 
60mm Sizes 

• Rigid Terminal Contacts 
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Transient Voltage Suppression Devices 


CA Series 

Device Ratings and Characteristics 





Maximum Ratings (85°C) 

Characteristics (25°C) 



Continuous 

Transient 




Maximum 

mi 

Model 

Number 


RMS 

DC 

Energy 

(10/ 

Peak 

Current 


Varistor 

Voltage 
@ 1mA DC 

Clamping 

Voltage 

V c @ 




Voltage 

Voltage 

1000^s) 

(8/20/js) 

i 


Test 

Current 


200 Amps 
(8/20 /js) 

■ 


Size 

V m ,« C ) 


w tm 

I'm 

Min. 


Max. 

Vc 

t=1 MHz 


mm 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Picofarads 

V131CA32 

32 

130 

175 

Pj 

ES9 

184 

200 

228 

350 

4700 

V131CA40 

40 

■9 

ESS 

345 

10000 

V151CA32 

32 

150 

200 

220 

20000 

212 

240 

268 

410 

4000 

V151CA40 

40 

300 

30000 

405 

8000 

V251CA32 

32 



■a 





680 

2500 

V251CA40 

40 

250 

330 

■89 


354 

390 

429 

650 

5000 

V251CA60 

60 



880 





620 

10000 

V271CA32 

32 



360 

20000 




750 

2200 

V271CA40 

40 

275 

369 

400 

30000 

389 

430 

473 

730 

4500 

V271CA60 

60 



950 

50000 




680 


V321CA32 

32 



Sil 

ES9 




850 

HI 

V321CA40 

40 

320 

420 


ESI 

462 

510 

539 

830 


V321CA60 

60 



1100 

ESI 




760 

■S3 

V421CA32 

32 



400 

25000 




1200 

1500 

V421CA40 

40 

420 

560 

600 

40000 

610 

680 

748 

1130 

3000 

V421CA60 

60 



1500 

70000 




1060 

6000 

V481CA32 

32 



450 

25000 





MEM 

V481CA40 

40 

480 

640 


40000 

670 

750 

825 



V481CA60 

60 



1600 

70000 





5500 

V511CA32 

32 



500 

25000 




1440 

1200 

V511CA40 

40 

510 

675 

700 

40000 

735 

820 

910 

1350 

2500 

V511CA60 

60 



1800 

70000 




1300 

5000 

V571CA32 

32 



HI 

25000 




1600 

1100 

V571CA40 

40 

575 

730 

I fl 

40000 

805 

910 

1000 

1480 

2200 

V571CA60 

60 



■9 

70000 




1420 

4500 

V661CA32 

32 



600 

25000 





1000 

V661CA40 

40 

660 

850 

900 

40000 

940 

1050 

1160 


2000 

V661CA60 

60 




70000 





4000 

V751CA32 

32 



700 

25000 




MEM 

800 

V751CA40 

40 

750 

970 


40000 

1080 

1200 

1320 

MSm 

1800 

V751CA60 

60 



B 

70000 




■SB 

3500 

V881CA60 

60 

880 

1150 

3200 

70000 

1290 

1500 

1650 

2340 

2700 

V112CA60 

60 

1100 

1400 

3200 

70000 

1620 

1800 

2060 

2940 

2200 

V142CA60 

60 


1750 

5000 

70000 

2020 

2200 

2550 

3600 

1800 

V172CA60 

60 


2150 

6000 

70000 

2500 

2700 

3030 

4300 

1500 

V202CA60 

60 


2500 

7500 

70000 

2970 

3300 

3630 

5200 

1200 

V242CA60 

60 


3000 

8600 

70000 

3510 

3900 

4290 

6200 

1000 

V282CA60 

60 


3500 

10000 

70000 

4230 

4700 

5170 

7400 

800 














































































































































































Transient Voltage Suppression Devices 


CH Series 

Device Ratings and Characteristics 


Model 

Number 

Maximum Ratings (125° C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

V c @ Test 
Current 
(8/20/iS) 


RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

1000/rs) 

Peak 

Current 

(8/20/rs) 

Vm(ac) 


W lm 

llm 

Min. 

Vuidci 

Max. 

V c 

Ip 

1=1 MHz 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Amps 

Picofarads 

V18CH8 

10 

14 

0.80 

250 

14.4 

18.0 

21.6 

42 

5 

2000 

V22CH8 

14 

**18 

*10.0 

250 

18.7 

22.0 

26.0 

47 

5 

1600 

V27CH8 

17 

22 

1.0 

250 

23.0 

27.0 

31.1 

57 

5 

1300 

V33CH8 

20 

. 20 

1.2 

250 

29.5 

33.0 

36.5 

68 

5 

1100 

V39CH8 

25 

31 

1.5 

250 

35.0 

39.0 

43.0 

79 

5 

900 

V47CH8 

30 

30 

1.8 

250 

42.0 

47.0 

52.0 

92 

5 

800 

V56CH8 

35 

45 

2.3 

250 

50.0 

56.0 

62.0 

107 

5 

700 

V68CH8 

40 

5G 

3.0 

250 

61.0 

68.0 

75.0 

127 

5 

600 

V82CH8 

50 

66 

4.0 

500 

74.0 

82.0 

91.0 

135 

10 

500 

V100CH8 

60 

81 

5.0 

500 

90.0 

100.0 

110.0 

165 

10 

400 

V120CH8 

75 

102 

6.0 

500 

108.0 

120.0 

132.0 

200 

10 

300 

V150CH8 

95 

127 

8.0 

500 

135.0 

150.0 

165.0 

250 

10 

250 

V180CH8 

115 

153 

10.0 

500 

162.0 

180.0 

198.0 

295 

10 

200 

V200CH8 

130 

175 

11.0 

500 

184.0 

200,0 

228.0 

340 

10 

180 

V220CH8 

140 

180 

12.0 

500 

198.0 

220.0 

242.0 

360 

10 

160 

V240CH8 

150 

200 

13.0 

500 

212.0 

240.0 

268.0 

395 

10 

150 

V360CH8 

230 

300 

20.0 

500 

324.0 

360.0 

396.0 

595 

10 

100 

V390CH8 

250 

330 

21.0 

500 

354.0 

390.0 

429.0 

650 

10 

90 

V430CH8 

275 

369 

23.0 

500 

389.0 

430.0 

473.0 

710 

10 

80 


NOTE: Powor dissipation of transients not to exceed 0.25 watt. 

"Energy rating lor Impulse duration o( 30 milliseconds minimum to one half o( peak current value. 
""Also ratod to withstand 24 volts lor 5 minutes. 


















































































































































































































































Transient Voltage Suppression Devices 

CP Series 



Device Ratings and Characteristics 


MODEL 

NUMBER 

PART 

SIZE 

MAXIMUM RATINGS (+125°) 

CHARACTERISTICS (+25°C) 

CONTINUOUS 

TRANSIENT 

VARISTOR VOLTAGE 
<3> 1mA DC TEST CURRENT 

MAX. CLAMPING 
VOLTAGE 

V C @TEST 
CURRENT (8/20ps) 

CAPACITANCE 
f = 1MHz 

RMS 

VOLT. 

DC 

VOLT. 

ENERGY 

(10/ 

lOOOps) 

PEAK 

CURRENT 

(8/20/ps) 

V M(AC) 

V M(DC) 

W TM 

<TM 

MIN. 

V N(DC) 

MAX. 

v c 

>P 

MIN. 


VOLTS 

VOLTS 

JOULES 

AMPS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

AMPS 

PICOFARADS 

V12CP22 

22B 

6.0 

8.0 

1.5 

250 

12.5 

16.0 

19.5 

34.0 

10 

mi 


V18CP22 

22B 

10.0 

14.0 

1.5 

250 

18.5 

22.0 

25.5 

42.0 

10 

1600 

2750 

V39CP22 

22B 

25.0 

31.0 

1.5 

250 

35.0 

39.0 

43.0 

85.0 

5 



V47CP22 

22B 

30.0 

38.0 

1.5 

250 

42.0 

47.0 

52.0 

100.0 

5 



V200CP22 

22A 

130.0 

130.0 

2.4 

300 

184.0 

200.0 

228.0 

375.0 

5 



V240CP22 

22A 

150.0 

150.0 

2.4 

300 

212.0 

240.0 

268.0 

430.0 

5 



V39CP20 

20B 

25.0 

31.0 

2.0 

300 

35.0 

39.0 

43.0 

85.0 

10 

700 

2000 

V47CP20 

20B 

30.0 

38.0 

2.0 

300 

42.0 

47.0 

52.0 

100.0 

10 

650 

1800 

V200CP20 

20A 

130.0 

130.0 

3.0 

400 

184.0 

200.0 

228.0 

375.0 

10 

Hs9 

keei 

V240CP20 

20A 

150.0 

150.0 

3.0 

400 

212.0 

240.0 

268.0 

430.0 

10 

W77m 

ESI 

V47CP16 

16A 

30.0 

38.0 

3.0 

350 

42.0 

47.0 

52.0 

100.0 

20 

1000 

2500 

V200CP16 

16A 

130.0 

130.0 

5.0 

500 

184.0 

200.0 

228.0 

375.0 

20 



V240CP16 

16A 

150.0 

150.0 

5.0 

500 

212.0 

240.0 

268.0 

430.0 

20 

200 

650 


DA/DB Series 

Device Ratings and Characteristics 



Series DA and DB Varistors are listed under UL file #E75961 as a recognized component. 


Model 

Number 

Maximum Ratings (85°C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

Vc @ 200 Amps 
Current 
(8/20/js) 

Typical 

Capaci¬ 

tance 

RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

1000/rs) 

Peak 

Current 

(8/20/js) 





W,m 

Icm 

Min. 

Voider 

Max. 

Vc 

f=1 MHz 

DA 

DB 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Picofarads 

V131DA40 

V131DB40 

130 

175 

270 

30000 

184 

200 

228 

345 

10000 

V151DA40 

V151DB40 

150 

200 

300 

30000 

212 

240 

268 

405 

8000 

V251DA40 

V251DB40 

250 

330 

370 

30000 

354 

390 

429 

650 

5000 

V271DA40 

V271DB40 

275 

369 

400 

30000 

389 

430 

473 

730 

4500 

V321DA40 

V321DB40 

320 

420 

460 

30000 

462 

510 

539 

830 

3800 

V421DA40 

V421DB40 

420 

560 

600 

40000 

610 

680 

748 

1130 

3000 

V481DA40 

V481DB40 

480 

640 

650 

40000 

670 

750 

825 

1240 

2700 

V511DA40 

V511DB40 

510 

675 

700 

40000 

735 

820 

910 

1350 

2500 

V571DA40 

V571DB40 

575 

730 

770 

40000 

805 

910 

1000 

1480 

2200 

V661DA40 

V661DB40 

660 

850 

900 

40000 

940 

1050 

1160 

1720 

2000 

V751DA40 

V751DB40 

750 

970 

1050 

40000 

1080 

1200 

1320 

2000 

1800 


NOTE: Average power dissipation of transients not to exceed Z.O watts. 
































































































































































































































































































































Transient Voltage Suppression Device 

HA Series 


Device Ratings and Characteristics 




Maximum Ratings (85°C) 


Model 






Number 








Continuous 

Transient 




RMS 

DC 

Energy 

Peak 




Voltage 

Voltage 

(10/ 

Curront 






1000US) 

(8/20us) 



Size 

E 

M 

Wfcn 

»tn. 



mm 

Volts 

Volts 

Joules 

Amps 


V131HA32 

32 

130 

175 

200 

25000 


V131HA40 

40 

130 

175 

270 

40000 


V151HA32 

32 

150 

200 

220 

25000 


V151HA40 

40 

150 

200 

300 

40000 


V251HA32 

32 

250 

330 

330 

25000 


V251HA40 

40 

250 

330 

370 

40000 


V271HA32 

32 

275 

369 

360 

25000 


V271HA40 

40 

275 

369 

400 

40000 


V321HA32 

32 

320 

420 

390 

25000 


V321HA40 

40 

320 

420 

460 

40000 


V421HA32 

32 

420 

560 

400 

25000 


V421HA40 

40 

420 

560 

600 

40000 


V481HA32 

32 

480 

640 

450 

25000 


V481HA40 

40 

480 

640 

650 

40000 


V511HA32 

32 

510 

675 

500 

25000 


V511HA40 

40 

510 

675 

700 

40000 


V571HA32 

32 

mm 

730 

550 

1 


V571HA40 

40 

B9 

730 

770 



V661HA32 

32 

660 

850 

600 

25000 


V661HA40 

40 

660 

850 

900 

40000 


V751HA32 

32 

750 

970 

700 

25000 


V751HA40 

40 

750 

970 

1050 

40000 



Characteristics (25°C) 


Varistor 
Vottage 
@ 1 mA DC 
Tost Current 



Maximum 

Clamping Typical 

Voltage Capacitance 

Vc @ 

200 Amps 
(8/20 us) 


Max. __ f=1 MHz 

Volts Volts Picofarads 

228 340 4700 


228 330 10000 


268 305 4000 

268 380 8000 


429 850 2500 

429 023 5000 


473 710 2200 

473 685 4500 


539 845 1900 

539 790 3800 


748 1120 1500 

748 1100 3000 


825 1290 131 

825 1220 271 


902 1355 1200 

902 1300 2500 


1000 1570 1100 

1000 1500 2200 


1160 1820 1000 

1160 1720 2000 


1080 

1080 


1200 

1200 


1320 

1320 


2050 

2000 


800 

1800 
































































































































Transient Voltage Suppression Devices 

LA Series 

Device Ratings and Characteristics 

Series LA Varistors are listed under UL file #E75961 and E56529 as a recognized component. 

V130RMS to V320RMS CSA approved File Number LR91788. 





Maximum Ratings (85°C) 

Characteristics (25°C) 




Continuous 

Transient 




Maximum 

■■ 









Varistor 


Clamping 


Model 

Model 

Device 



Energy 

Peak 


Voltage 


Voltage 


Number 

Size 

Marking 

RMS 

DC 

(10/ 

Current 

@ 1mA DC 

V c @ Test 



Disc 


Voltage 

Voltage 

1000yUS) 

(8/20yt/S) 


Test 


Current 



Dia. 







Current 


(8/20/js) 

ISIS 


(mm) 


Vmfac) 

Vmfdc) 

W. m 

Itm 

Min. 


Max. 

Vc 

WM 

f=1 MHz 




Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

PRira 


Picofarads 

V130LA1 

n 


130 

175 

11 

1200 

184 

200 

255 

390 

10 

180 

V130LA2 


■ 

130 

175 

11 

1200 

184 

200 

228 

340 

10 

180 

V130LA5 

E| 

1305 

130 

175 


2500 

184 

200 

228 

340 

25 

450 

V130LA10A 

MM 

130L10 

130 

175 


4500 

184 

200 

228 

340 

50 

1000 

V130LA20A 

■ 

130L20 

130 

175 


6500 

184 

200 

228 

340 

100 

1900 

VI30LA20B 

mm 

130L20B 

130 

175 

70 

6500 

184 

200 

220 

325 

100 

1900 

V140LA2 

wm 

1402 

140 

180 

12 

1200 

198 


242 

mi 

10 

160 

V140LA5 


1405 

140 

180 

22 

2500 

198 


242 

99 

25 

400 

V140LA10A 

El 

140L10 

140 

180 

42 

4500 

198 


242 

99 

50 

900 

V150LA1 

wm 

1501 

■ 

200 

13 

1200 

212 


284 

430 

10 

150 

V150LA2 


1502 


200 

13 

1200 

212 


268 

395 

10 

150 

V150LA5 


1505 

150 

200 

25 

2500 

212 

240 

268 

395 

25 

360 

V150LA10A 

EM 

150L10 

150 

200 

45 

4500 

212 

240 

268 

395 

50 

800 

V150LA20A 


150L20 

150 

200 

80 

6500 

212 

240 

268 

395 

100 

1600 

V150LA20B 


150L20B 

150 

200 

80 

6500 

212 

240 

243 

360 

100 

1600 

V175LA2 

mm 

1752 

175 

225 

15 

1200 

247 

270 

303 

455 

10 

■FI 

V175LA5 


1755 

175 

225 

30 

2500 

247 

270 

303 

455 

25 


V175LA10A 

HI 

175L10 

175 

225 

55 

4500 

247 

270 

303 

455 

50 

■9 

V230LA4 

mm 

2304 

jfl 

300 

20 

1200 

324 

Hi 

396 

595 

10 

100 

V230LA10 


230L 


300 

35 

2500 

324 

99 

396 

595 

25 

250 

V230LA20A 

■B 

230L20 

— 

300 

70 

4500 

324 

HI 

396 

595 

50 

550 

V250LA2 

91 


HI 

■B 

21 

1200 

mm 

imrn 

91 

mm 

10 

90 

V250LA4 

99 


mgm 

Bh 

21 

1200 

■9 

99 

11 

19 

10 

90 

V250LA10 


250L 


■n 

40 

2500 

19 


HI 

99 

25 

220 

V250LA20A 

19 

250L20 

HI 

99 

72 

4500 

H§9 

99 

HI 

m 

50 

500 

V250LA40A 


250L40 

■§| 

mSm 

130 

6500 

SB 

■$1 

El 

650 

100 

1000 

V250LA40B 


250L40B 

HI 

HI 

130 

6500 

HI 

HI 

413 

■rwm 

100 

1000 

V275LA2 

99 

2752 

■ 

369 

23 

1200 

389 

mm 

515 

775 

10 

80 

V275LA4 

99 

2754 


369 

23 

1200 

389 

mm 

473 

710 

10 

80 

V275LA10 

99 

275L 

275 

369 

45 

2500 

389 

Ik Sl 

473 

710 

25 

200 

V275LA20A 

99 

275L20 

275 

369 

75 

4500 

389 


473 

710 

50 

450 

V275LA40A 

K 1 

275L40 

275 

369 

140 

6500 

389 

Bifl 

473 

710 

100 

900 

V275LA40B 


275L40B 

275 

369 

140 

6500 

389 

mim 

453 

680 

100 

900 

V300LA2 

7 

3002 

300 

405 

25 

1200 

420 

470 

565 

■SO’ 

10 

70 

V300LA4 

7 

3004 

300 

405 

25 

1200 

420 

470 

517 


10 

70 

V320LA20A 

14 

320L20 


420 

90 

4500 

462 

510 

565 

850 

50 

380 

V320LA40B 

20 

320L40 


420 

160 

6500 

462 

510 

540 

810 

100 

750 

V420LA10 

10 

420L 

420 

560 

45 

2500 

610 

680 

748 

1120 

25 

140 

V420LA20A 

14 

420L20 

420 

560 

90 

4500 

610 

680 

748 

1120 

50 

300 

V420LA40B 

20 

420L40 

420 

560 

160 

6500 

610 

680 

720 

1060 

100 

600 

V480LA40A 

14 

480L40 

480 

640 

105 

4500 

670 


825 

1240 

50 

270 

V480LA80B 

20 

480L80 

480 

640 

180 

6500 

670 


790 

1160 

100 

550 

V510LA40A 

14 

510L40 

510 


110 

4500 

735 

820 

910 


50 

250 

V510LA80B 

20 

510L80 

510 


190 

6500 

735 

820 

860 


100 

500 

V575LA40A 

14 

575L40 

Ep&ii 



4500 

805 

910 

1000 

1500 

50 

220 

V575LA80B 

20 

575L80 

El 

1' 


6500 

805 

910 

960 

1410 

100 

450 

V660LA50A 

14 

660L50 

660 

850 

140 

4500 

940 

1050 

1210 

1820 

50 

200 

V660LA100B 

20 

660L100 

660 

850 

250 

6500 

940 

1050 

1100 

1650 

100 

400 

V1000LA80A 

14 

1000L80 

1000 

1200 

220 

4500 

1425 

1600 

1800 

2700 

50 

130 

V1000LA160E 

20 

10001160 

1000 

1200 

360 

6500 

1425 

1600 

1600 

2420 

100 

250 


NOTE: Average power dissipation of transients not to exceed 0.25,0.4,0.6,1 watt for model sizes 7,10,14, and 20 mm respectively. 
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Transient Voltage Suppression Devices 

MA Series 



Device Ratings and Characteristics 




Maximum Ratings (85° C) 

Characteristics (25°C) 



Continuous 

Transient 




Maximum 









Varistor 


Clamping 

Typical 

Model 

Device 



Energy 

Peak 


Voltage 


Voltage 

Capacl- 

Number 

Marking 

RMS 

DC 

(10/ 

Curront 


@ 1mA DC 

@ l P Value 

tance 



Voltage 

Voltage 

1000/rs) 

(8/20/rs) 


Test 


Current 









Current 


(8/20/js) 




Vmlac) 

Vmidc) 

w tm 

Itm 

Min. 

Vnuici 

Max. 

l p =2.0A 

f=1 MHz 



Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Picofarads 

V18MA1A 

mm 

9 

13 

0.06 

40 

mm 

18 

23 

49 

MM 

V18MA1B 

m 

10 

14 

0.07 

40 

wmm 

18 

21 

44 

■n 

V18MA1S 

Warn 

10 

14 

0.06 

40 

■9 

18 

21 

49 

11 

V22MA1A 

22A 

10 

15 

0.09 

40 

16 

22 

28 

55 

410 

V22MA1B 

22B 

14 

18 

0.10 

40 

19 

22 

26 

51 

410 

V22MA1S 

22S 

14 

18 

0.09 

40 

19 

22 

26 

55 

410 

V27MA1A 

■ 

13 

19 

0.10 

40 

21 

mm 

34 

67 

370 

V27MA1B 

■ 

17 

22 

0.11 

40 

24 

■■ 

31 

59 

370 

V27MA1S 


17 

22 

0.10 

40 

24 

27 

31 

67 

370 

V33MA1A 

33A 

18 

23 

0.13 

40 

26 

33 

40 

73 

300 

V33MA1B 

33B 

20 

26 

0.15 

40 

29.5 

33 

36.5 

67 

300 

V33MA1S 

33S 

20 

26 

0.14 

40 

29.5 

33 

36.5 

73 

300 

V39MA2A 

39A 

22 

28 

0.16 

40 

31 

39 

47 

86 

250 

V39MA2B 

39B 

25 

31 

0.18 

40 

35 

39 

43 

79 

250 

V39MA2S 

39S 

25 

31 

0.17 

40 

35 

39 

43 

86 

250 

V47MA2A 

KM 

27 

34 

0.19 

40 

37 

47 

57 

99 

210 

V47MA2B 

mm 

30 

38 

0.21 

40 

42 

47 

52 

90 

210 

V47MA2S 

■3 

30 

38 

0.19 

40 

42 

47 

52 

99 

210 

V56MA2A 

56A 

32 

40 

0.23 

MM 

44 

56 

68 

TflHm 

180 

V56MA2B 

56B 

35 

45 

0.25 

mm 

50 

56 

62 


180 

V56MA2S 

56S 

35 

45 

0.23 

— 

50 

56 

62 


180 

V68MA3A 

68A 

38 

48 

0.26 

MM 

54 

68 

82 

138 

150 

V68MA3B 

68B 

40 

56 

0.30 

WSm 

61 

68 

75 

150 

150 

V68MA3S 

68S 

40 

56 

0.27 

■91 

61 

68 

75 

138 

150 

V82MA3A 

82A 

45 

60 

0.33 

40 

65 

82 

99 

163 

120 

V82MA3B 

82B 

50 

66 

0.37 

40 

73 

82 

91 

150 

120 

V82MA3S 

82S 

50 

66 

0.34 

40 

73 

82 

91 

163 

120 

V100MA4A 

100 

57 

72 

KM 

40 

80 

100 

120 

200 

100 

V100MA4B 

101 

60 

81 

11 

40 

90 

100 

110 

185 

100 

V100MA4S 

102 

60 

81 

19 

40 

90 

100 

110 

200 

100 

V120MA1A 

120 

72 

97 

0.40 

100 

102 

120 

138 

220 

40 

V120MA2B 

121 

75 

101 

0.50 

100 

108 

120 

132 

205 

40 

V120MA2S 

122 

75 

101 

0.46 

100 

108 

120 

132 

220 

40 

V150MA1A 

150 

88 

121 

0.50 

100 

127 

150 

173 

255 

32 

V150MA2B 

151 

92 

127 

0.60 

100 

135 

150 

165 

240 

32 

V180MA1A 

180 

105 

144 

0.60 

100 

153 

180 

207 

310 

27 

V180MA3B 

181 

110 

152 

0.70 

100 

162 

180 

198 

290 

27 

V220MA2A 

220 

132 

181 

0.80 

100 

187 

220 

253 

380 

21 

V220MA4B 

221 

138 

191 

0.90 

100 

198 

220 

242 

360 

21 

V270MA2A 

270 

163 

224 

0.90 

100 

229 

270 

311 

460 

17 

V270MA4B 

271 

171 

235 

1.00 

100 

243 

270 

297 


17 

V330MA2A 

330 

188 

257 

1.00 

100 

280 

330 

380 


14 

V330MA5B 

331 

200 

274 

1.10 

100 

297 

330 

363 


14 

V390MA3A 

390 

234 

322 

1.20 

100 

331 

390 

449 

670 

12 

V390MA6B 

391 

242 

334 

1.30 

100 

351 

390 

429 

640 

12 

V430MA3A 

430 

253 

349 

mrm 

100 

365 

430 

495 

740 

11 

V430MA7B 

431 

264 

365 


100 

387 

430 

473 

700 

11 


NOTE: Average power dissipation ot transients not to exceed 200 milliwatts. 




















































































































































































































Transient Voltage Suppression Devices 

NA Series 

Device Ratings and Characteristics 


MODEL 

NUMBER 

SIZE 

mm 

MAXIMUM RATINGS (+85°C) 

CHARACTERISTICS (+25°C) 

CONTINUOUS 

TRANSIENT 

VARISTOR 
VOLTAGE 
<s>1mADC 

TEST CURRENT 

MAXIMUM 

CLAMPING 

VOLTAGE 

v c @ 

200A 

(8/20ps) 

TYPICAL 

CAPACI¬ 

TANCE 

RMS 

VOLTAGE 

DC 

VOLTAGE 

ENERGY 

(10/ 

lOOOpS 

PEAK 

CURRENT 

(8/20ps) 

Vm(ac) 

Vm(dc) 

Wtm 

Ifm 

MIN 

VN(dc) 

MAX 

V c 

f=1MHz 

V 

V 

J 

A 

Bi 

Dl 


V 

pF 

V131NA34 

34 

130 

175 

270 

40,000 

184 

200 

228 

345 

10000 

V151NA34 

34 

150 

200 

300 

40,000 

212 

240 

268 

405 

8000 

V251 NA34 

34 

250 

330 

370 

40,000 

354 

390 

429 

650 

5000 

V271NA34 

34 

275 

369 

400 

40,000 

389 

430 

473 

730 

4500 

V321NA34 

34 

320 

420 

460 

40,000 

462 

510 

539 

830 

3800 

V421NA34 

34 

420 

560 

600 

40,000 

610 

680 

748 

1130 

3000 

V481NA34 

34 

480 

640 

650 

40,000 

670 

750 

825 

1240 

2700 

V511NA34 

34 

510 

675 

700 

40,000 

735 

820 

910 

1350 

2500 

V571NA34 

34 

575 

730 

770 

40,000 

805 

910 

1000 

1480 

2200 

V661NA34 

34 

660 

850 

900 

40,000 

940 

1050 

1160 

1720 

2000 

V751NA34 

34 

750 

970 

1050 

40,000 

1080 

1200 

1320 

2000 

1800 


NOTE: Average power dissipation of transients not to exceed 2W 



l f6E14| 




















































































































































Transient Voltage Suppression Devices 


PA Series 

Device Ratings and Characteristics 



Series PA Varistors are listed under UL file #E75961 as a UL recognized component. CSA approved File Number LR917G8. 


Model 

Number 

& 

Device 

Marking 

Maximum Ratings (8S°C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

V c @ Test 
Current 
(8/20/rs) 

Typical 

Capaci¬ 

tance 

RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

lOOOjrs) 

Peak 

Current 

(8/20/rsJ 

Vmlacl 

Vm(dc) 

w lm 

Itm 

Min. 

Vmdcl 

Max. 

Vc 

Ip 

1=1 MHz 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Amps 

Picofarads 

V130PA20A 


mam 

70 

6500 

184 


243 


100 

1900 

V130PA20C 



70 

6500 

184 


220 

325 

100 

1900 

V150PA20A 


mm 

80 

6500 

mm 

m ■ 

284 


100 

1600 

V150PA20C 



80 

6500 

WSM 

E9 

243 

3G0 

100 

1600 

V250PA40A 




6500 



453 

675 

100 

1000 

V250PA40C 

KHiBI 



6500 



413 

620 

100 

1000 

V275PA40A 


■ .■ 

140 

6500 

389 




100 

900 

V275PA40C 



140 

6500 

389 


WSM 

COO 

100 

900 

V320PA40A 

mm 



6500 

462 

EB 

565 

850 

100 


V320PA40C 

E9 



6500 

462 

mm 

540 

800 

100 

H 

V420PA40A 

420 

560 

160 

6500 

610 

GOO 

790 

11G0 

100 

600 

V420PA40C 

420 

560 

160 

6500 

610 

GOO 

690 

1050 

100 

600 

V480PA80A 

480 

640 

180 

6500 

670 

750 

860 


100 

550 

V480PA80C 

480 

640 

180 

6500 

670 

750 

790 

1160 

100 

550 

V510PA80A 

mm 

mm 


6500 

' 


963 

1410 

100 

500 

V510PA80C 

wsm 

Erfl 

1 

6500 


KHi 

860 


100 

500 

V575PA80A 



220 

6500 

805 

mm 

1050 


100 

450 

V575PA80C 



220 

6500 

805 

■a 

960 


100 

450 

V660PA100A 

660 

850 

250 

6500 

940 


1210 


100 

400 

V660PA100C 

660 

850 

250 

6500 

940 


1100 


100 

400 


NOTE: Avoraoo power dissipation of transients not to exceed 1 watt. 
















































































































Transient Voltage Suppression Devices 

RA Series 

RA8 Device Ratings and Characteristics 


Series RA8 Varistors of 130 VRMS or greater are listed under UL File No. E56529 as a recognized component. CSA approved File Number LR91788. 


Model 

Number 

Device 

Marking 

Maximum Ratings (125° C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

V c @ Test 
Current 
(8/20/zs) 


RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

1000/iS) 

Peak 

Current 

(8/20/js) 

Vm(«Cl 

VmfdC) 

W, m 

l|m 

Min. 

Vnkici 

Max. 

Vc 

Ip 

1=1 MHz 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

Volts 

Amps 

Picofarads 

V8RA8 

8R 

4 

5.5 

0.4 

100 

6 

8.2 

11.2 

22 

5 

3000 

V12RA8 

12R 

6 

8 

0.6 

250 

9 

12 

16 

34 

5 

2500 

V18RA8 

18R 

10 

14 

0.8 

250 

14.4 

18 

21.6 

42 

5 

2000 

V22RA8 

22R 

14 

18$ 

10' 

250 

18.7 

22 

26 

47 

5 

1600 

V27RA8 

27R 

17 

22 

1.0 

250 

23 

27 

31.1 

57 

5 

1300 

V33RA8 

33R 

20 

26 

1.2 

250 

29.5 

33 

36.5 

68 

5 

1100 

V39RA8 

39R 

25 

31 

1.5 

250 

35 

39 

43 

79 

5 

900 

V47RA8 

47R 

30 

38 

1.8 

250 

42 

47 

52 

92 

5 

800 

VS6RA8 

56R 

35 

45 

2.3 

250 

50 

56 

62 

107 

5 

700 

V68RA8 

68R 

40 

56 

3.0 

250 

61 

68 

75 

127 

5 

600 

V82RA8 

82R 

50 

66 

4.0 

1200 

74 

82 

91 

135 

10 

500 

V100RA8 

100R 

60 

81 

5.0 

1200 

90 

100 

110 

165 

10 

400 

V120RA8 

120R 

75 

102 

6.0 

1200 

108 

120 

132 

205 

10 

300 

V150RA8 

150R 

95 

127 

8.0 

1200 

135 

150 

165 

HI 

10 


V180RA8 

180R 

115 

153 

10.0 

1200 

162 

180 

198 

WEM 

10 


V200RA8 

200R 

130 

175 

11.0 

1200 

184 

200 

228 

340 

10 

180 

V220RA8 

220R 

140 

180 

12.0 

1200 

198 

220 

242 

360 

10 

160 

V240RA8 

240R 

150 

200 

13.0 

1200 

212 

240 

268 

395 

10 

150 

V270RAB 

270R 

175 

225 

15.0 

1200 

247 

270 

303 

455 

10 

130 

V360RA8 

360R 

230 

300 

20.0 

1200 

324 

360 

396 

595 

10 

100 

V390RA8 

390R 

250 

330 

21.0 

1200 

354 

390 

429 

650 

10 

90 

V430RA8 

430R 

275 

369 

23.0 

1200 

389 

430 

473 

710 

10 

80 


NOTE: Average power dissipation of transients not to exceed 0.25 watt for RA8 Series. 

'Energy ratings for impulse duration of 30 milliseconds minimum to one half of peak current value. 
$Also rated to withstand 24V for 5 minutes. 












































































































































































































































































Transient Voltage Suppression Devices 

RA Series (Continued) 


RA16 Device Ratings and Characteristics 


Series RA16 and RA22 Varistors of 130 VRMS or greater are listed under UL Fite No. E56529 as a recognized component. 
CSA approved File Number LR91788. 


Model 

Number 

Device 

Marking 

Maximum Ratings (12S°C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

V c @ Test 
Current 
(8/20/zs) 


RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

1000/rs) 

Peak 

Current 

(8/20/rs) 

Vm(ac) 

Vm(dc) 

W, m 

l,m 

Min. 

Vnmci 

Max. 

V c 

Ip 

1=1 MHz 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 

V0lt3 

Amps 

Picofarads 

V18RA16 

18R16 

10 

14 

3.5 

1000 

14.4 

18 

21.6 

39 

10 

11000 

V22RA16 

22R16 

14 

44- 

CO 

50* 

1000 

18.7 

22 

26 

43 

10 

9000 

V27RA16 

27R16 

17 

22 

5.0 

1000 

23 

27 

31.1 

53 

10 

7000 

V33RA16 

33R16 

20 

26 

6.0 

1000 

29.5 

33 

36.5 

64 

10 

6000 

V39RA16 

39R16 

25 

31 

7.2 

1000 

35 

39 

43 

76 

10 

5000 

V47RA16 

47R16 

30 

38 

8.8 

1000 

42 

47 

52 

89 

10 

4500 

V56RA16 

56R16 

35 

45 

10.0 

1000 

50 

56 

62 

103 

10 

3900 

V68RA16 

68R16 

40 

56 

13.0 

1000 

61 

68 

75 

123 

10 

3300 

V82RA16 

82R16 

50 

66 

15.0 

4500 

74 

82 

90 

145 

50 

2500 

V100RA16 

100R16 

60 

81 

20.0 

4500 

90 

100 

110 

175 

50 

2000 

V120RA16 

120R16 

75 

102 

22.0 

4500 

108 

120 

132 

205 

50 

1700 

V150RA16 

150R16 

95 

127 

30.0 

4500 

135 

150 

165 

255 

50 

1400 

V180RA16 

180R16 

115 

153 

35.0 

4500 

162 

180 

198 

300 

50 

1100 

V200RA16 

200R16 

130 

175 

38.0 

4500 

184 

200 

228 

340 

50 

1000 

V220RA16 

220R16 

140 

180 

42.0 

4500 

198 

220 

242 

360 

50 

900 

V240RA16 

240R16 

150 

200 

45.0 

4500 

212 

240 

268 

395 

50 

800 

V270RA16 

270R16 

175 

225 

55.0 

4500 

247 

270 

303 

455 

50 

700 

V360RA16 

360R16 

230 

300 

70.0 

4500 

324 

360 

396 

595 

50 

550 

V390RA16 

390R16 

250 

330 

72.0 

4500 

354 

390 

429 

650 

50 

500 

V430RA16 

430R16 

275 

369 

75.0 

4500 

389 

430 

473 

710 

50 

450 


RA22 Device Ratings and Characteristics 


V24RA22 

24R22 

14 

184: 

100.0* 

2000 

19.2 

24f 

26 

43 

20 

18000 

V36RA22 

36R22 

23 

31 

160.0* 

2000 

32 

36f 

40 

63 

20 

12000 

V200RA22 

200R22 

130 

175 

70.0 

6500 

184 

200 

228 

340 

100 

1900 

V240RA22 

240R22 

150 

200 

80.0 

6500 

212 

240 

268 

395 

100 

1600 

V270RA22 

270R22 

175 

225 

90.0 

6500 

247 

270 

303 

455 

100 

1400 

V390RA22 

390R22 

250 

330 

130.0 

6500 

354 

390 

429 

650 

100 

1000 

V430RA22 

430R22 

275 

369 

140.0 

6500 

389 

430 

473 

710 

100 

900 


NOTE: Average power dissipation of transients not to exceed 0.60 watt for RA16 Series, or 1.0 watt for RA22 Series. 
‘Energy rating for impulse duration of 30 milliseconds minimum to one half of peak current value. 

JAIso rated to withstand 24V for 5 minutes. 
flOmA DC Test Current. 
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Transient Voltage Suppression Devices 

ZA Series 

Device Ratings and Characteristics 



Model 

Number 

j| 

Device 

Marking 

Maximum Ratings (85°C) 

Characteristics (25°C) 

Continuous 

Transient 

Varistor 

Voltage 
@ 1mA DC 

Test 

Current 

Maximum 

Clamping 

Voltage 

Vc @ Test 
Current 
(8/20/*) 

Typical 

Capaci¬ 

tance 

RMS 

Voltage 

DC 

Voltage 

Energy 

(10/ 

1000/*) 

Peak 

Current 

(8/20/*) 

Vm(ac) 

Vmfdc) 

Wtn, 

Itm 

Min. 

Vntdel 

Max. 

Vc 

n 

1=1 MHz 

Volts 

Volts 

Joules 

Amps 

Volts 

Volts 

Volts 


03SJ 

Picofarads 

V8ZA05 

5 

Z08 

mm 

5.5 

0.1 

50 


8.2 

11.0 

30 

2 

BI 

V8ZA1 

7 

08Z1 


5.5 

0.4 

100 

I ' 

8.2 

11.0 

22 

5 

BI 

V8ZA2 

10 

08Z2 

H 

5.5 

0.8 

250. 

6.0 

8.2 

11.0 

20 

5 

■SI 

V12ZA05 

5 

Z12 

6 

8 

0.14 

100 

■ 

mm 

. 

37 

2 

1200 

V12ZA1 

7 

12Z1 

6 

8 


250 


WSm 


34 

5 

2500 

V12ZA2 

10 

12Z2 

6 

8 

■ 1 

250 

9.0 

12 

16.0 

30 

5 

6000 

V18ZA05 

5 

Z18 

10 

14 

0.17 

100 

14.4 

18 


44 

2 

1000 

V18ZA1 

7 

18Z1 

10 

14 

0.8 

250 

14.4 

18 


42 

5 

2000 

V18ZA2 


18Z2 

10 

14 

1.5 

500 

14.4 

18 

21.6 

39 

5 

5000 

V18ZA3 


18Z3 

10 

14 

3.5 

1000 

14.4 

18 

21.6 

39 

10 

11000 

V18ZA40 


18Z40 

10 

14 

80.0* 

2000 

14.4 

18* 

21.6 

37 

20 

22000 

V22ZA05 

5 

Z22 

14 

■9 

0.2 

100 

18.7 

22 


51 

2 

800 

V22ZA1 

7 

22Z1 

14 

mSm 

0.9 

250 

18.7 

22 


47 

5 

1600 

V22ZA2 


22Z2 

14 

HU 

2.0 

500 

18.7 

22 

26.0 

43 

5 

4000 

V22ZA3 


22Z3 

14 

m 

4.0 

1000 

18.7 

22 

26.0 

43 

10 

9000 

V24ZA50 

20 

24Z50 

14 

18* 

100.0* 

2000 

19.2 

241 

26.0 

43 

20 

18000 

V27ZA05 

5 

Z27 

17 

22 

0.25 

100 


■ ■ 

31.1 

59 

2 

600 

V27ZA1 

7 

27Z1 

17 

22 

1.0 

250 


Bi 

31.1 

57 

5 

1300 

V27ZA2 


27Z2 

17 

22 

2.5 

500 

23.0 

27 

31.1 

53 

5 

3000 

V27ZA4 


27Z4 

17 

22 

5.0 

1000 

23.0 

27 

31.1 

53 

10 

7000 

V27ZA60 


27Z60 

17 

22 

120.0* 

2000 

23.0 

27* 

31.1 

50 

20 

15000 

V33ZA05 

5 

Z33 

20 

26 

0.3 

100 

29.5 

33 

38.0 

67 

2 

500 

V33ZA1 

7 

33Z1 

20 

26 

1.2 

250 

29.5 

33 

36.5 

68 

5 

1100 

V33ZA2 


33Z2 

20 

26 

3.0 

500 

29.5 

33 

36.5 

64 

5 

2700 

V33ZA5 


33Z5 

20 

26 

6.0 

1000 

29.5 

33 

36.5 

64 

10 

6000 

V33ZA70 


33Z70 

21 

27 

150.0* 

2000 

29.5 

33* 

36.5 

58 

20 

13000 

V36ZA80 

20 

36Z80 

23 

31 

160.0* 

2000 

32.0 

36* 

40.0 

63 

20 

12000 

V39ZA05 

5 

Z39 

25 

31 

0.35 

100 


39 

46.0 

79 

2 

440 

V39ZA1 

7 

39Z1 

25 

31 

1.5 

250 

■ 

39 

43.0 

79 

5 

900 

V39ZA3 


39Z3 

25 

31 

3.5 

500 

35.0 

39 

43.0 

76 

5 

2200 

V39ZA6 


39Z6 

25 

31 

7.2 

1000 

35.0 

39 

43.0 

76 

10 

5000 


NOTE: Average power dissipation of transients not to exceed 0.2, 0.25, 0.4, 0.6, 1 watt for model sizes 5, 7, 10, 14, and 20 mm 
respectively. 

‘Energy rating for impulse duration of 30 milliseconds minimum to one half of peak current value. 
f10 mA dc test current. 

*Also rated to withstand 24 V for 5 minutes. 

















































































































































Transient Voltage Suppression Devices 

ZA Series (Continued) 

Device Ratings and Characteristics 


Maximum Ratings (85° C) 


Continuous Transient 


Characteristics (25° C) 


Model 

Number 


V47ZA05 

V47ZA1 

V47ZA3 

V47ZA7 


V56ZA05 

V56ZA2 

V56ZA3 

V56ZA8 


V68ZA05 

V68ZA2 

V68ZA3 

V68ZA10 


V82ZA05 

V82ZA2 

V82ZA4 

V82ZA12 


V100ZA05 

V100ZA3 

V100ZA4 

V100ZA15 


V120ZA05 

V120ZA1 

V120ZA4 

V120ZA6 


V150ZA05 

V150ZA1 

V150ZA4 

V150ZA8 


V180ZA05 

V180ZA1 

V180ZA5 

V180ZA10 


V220ZA05 


V270ZA05 


V330ZA05 


V390ZA05 


V430ZA05 


V470ZA05 


V680ZA05 


V750ZA05 


Size Device 
Disc Marking 
Dla. 

(mm) 


5 



NOTE.Average power dissipation of transients not to exceed 0.2, 0.25, 0.4, 0.6, 1 watt for model sizes 5, 7, 10, 14, and 20 mm 
respectively. 

Higher voltages available—contact Harris Semiconductor Power Marketing. 
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High Reliability Products 


Harris Semiconductor products are designed to meet the needs of military and 
aerospace users. Harris provides high reliability semiconductors that are fully compliant 
with the following standards: 


Integrated Circuits 

MIL-STD-883 Standard military integrated circuits 

- High reliability products that are processed to Harris data sheet requirements 

- MIL-STD-883 class B compliant process flows: /3A, /883 suffixes 

- MIL-STD-883 class S compliant process flows: /MS suffix and per customer drawing 

- MIL-STD-883 class B non-compliant process flows: /3, -8 suffixes, /3W suffixes 

- MIL-STD-883 class S non-compliant process flows: /I RZ, -Q, /I 

- Process flows/testing altered to customer specification 


SMD/DESC Integrated circuits 

- All specifications issued and controlled by DESC 

- Fully compliant to requirements of MIL-STD-883 class B 


JAN MIL-M-38510 Integrated circuits 

- Fully compliant to requirements of MIL-M-38510 and MIL-STD-883 

- JAN qualified parts list (QPL) maintained by DESC 

- All specification changes must be approved by DESC 

- Fabricated, assembled, and processed completely within the United States 


MIL-S-19500 - Discretes 

- Specification for JAN type discrete semiconductor devices (ie: transistors, diodes, etc) 

- Qualified parts list (QPL-19500) maintained by DESC 










High Reliability 


Ordering Information 



ADVANCED CMOS LOGIC NOMENCLATURE GUIDE 


CD54 AC 00 F 3 A 



HIGH-SPEED CMOS/SOS LOGIC 
NOMENCLATURE GUIDE 


HCS 00 K MS R 

_r- r T i— 


HCS - CMOS COMPATIBLE 
HCTS = TTL COMPATIBLE 


HARDNESS 
ASSURANCE LEVEL 

R = 10 s rads Si 
H = 10 6 rads Si 


"H" SERIES NOMENCLATURE GUIDE 

Hams products are designated by Harris Product 
Code. " These products will always begin with the letter 
"H" and specific device numbers are isolated by 
hyphens. An example product code is shown below. 
When ordering, please refer to products by the full code 
identification. 


PACKAGE DESIGNATOR 

K - FLATPACK 
D - DUAL-IN-LINE 

METAL-SEAL CERAMIC 



RELIABILITY 
SCREENING LEVEL 

MS - CLASS S 

CONDITION A 
PRE-CAP 4 SEM 
INSPECTION 


CDM, CDP, CMM, GP CMOS LSI 
NOMENCLATURE GUIDES 


FAMILY -1 

A: Analog 
C. Communications 
D Digital 
F: Filters 
I Interlace 
M: Memory 
V: Analog High Voltage 

PACKAGE - 

1 Ceramic Dual-In-Line (DIP) 
IB Ceramic Sidebrazed DIP 
2- Metal Can 

4- : Ceramic Leadless Chip 

Carriers (LCC) 

5- : Ceramic Substrate 

6- : Slimline DIP 

7- Ceramic Mmi-DIP 
0-: Chip Form 


TEMPERATURE GRADE 

-6: 100°o * 25 C Probe 
(Dice Only) 

-8: -55°C to * 125 C 
Harris Class O 
Equivalent Devices 
for Use m Military and 
Flight Systems 
-Q: -55°Cto * 125 C 
Harris Class C 
Equivalent Devices 
for Use in Spacecraft 
or High Rot 
Applications 
883: Full Compliance to 
Mil-Std-883 

-BXXXX: Altered to Customer 
Requirements. 

B Spec Number is 
Uniquely Assigned to 
Specific Customer 
Requirements. 

-RH: Radiation-Hardened. 


CDM6264 ACD/3 








































High Reliability 


Ordering Information 


JAN 38510 NOMENCLATURE GUIDE 


ELECTROSTATIC 1 I 
0-2000V IDENTIFIER 

GENERAL - 

SPECIFICATION 


RADIATION IDENTIFIER 


- NO RADIATION TESTING 
M, D. R, H 
PER MIL-M-38510 


DETAIL- 

SPECIFICATIONS 


S - CLASS S 
B - CLASSB 


JM38S10 / 051 51 S C E 


LEAD FINISH 

A ■ SOLDER 
C - GOLD 



CD4000 LOGIC STANDARD 
NOMENCLATURE GUIDE 



:ries_ 

A 

U _ 


PACKA GE DE SIGNATOR _ 

- FLATI’ACK 

- FLAfl'ACK (MIL-M-38510 
DESIGNATOR N" OR T ) 

- DUAL IN LINE (MIL-M-38510 
DESIGNATOR C" OR E' | 


HARDNESS 
ASSURANCE LEVEL 

N - 10' fails Si 
M - IO*raUsSi 


80CXX FAMILY NOMENCLATURE GUIDE 


CD4000 MIL-STD-883 NOMENCLATURE GUIDE 


CD4000B D MSH 



CD4000B 


PACKAGE DESIGNATOR 


D - DUAL-IN-LINE 

METAL-SEAL CERAMIC 
Q - FLAT PACK 

(38510 OUTLINEI 
K - FLAT PACK (NON 385101 
F - DUAL-IN LINC 

FRIT-SEAL CCRAMIC 
J - LEADLESS CMIP- 
CARRICn CERAMIC 


RELIABILITY 
SCREENING LEVEL 


MS - CLASS S 

CONDITION A 
PRECAP VISUAL 
♦ SIM 

INSPECTION 
3A - CLASS U 
3 - CLASS II. 

MODIIIEO 


HARDNESS 
ASSURA NC E LEVEL 
M - 10* rads Si 
H - 10* rads Si 

"D Package naa a aordar-dippAd Had An.ah (38310 iaad I «*-*n A) 

"K" Packaga hat a aordA-rAppad Amah (38310 laad I ***n A) 

"O" PocAaq# h88 8 gold pHiadladdfinifli (36810 L#adF«.ari C| 

"F ' Packaga A** • WdrHIffiir I 10 (kata (38310 laad l«W A | 

MS ' dAncta ATA M COmpl'AIKA with Mk-SId 883C. Pa.ag.apn 1 2 1 wtien me optional 
Group B And Group 0 corAormAtKA tAAIA ATA padormAd 
/3A and 13 produd A nol ArarlaOta m Rad-Hard vararonA 
r3A ra m M compAanca ««n IM-SW-S83C. Paragraph 121 

r3 ara non-compoart lo kU SU-8S3. Claja B and ara availatka aa apacral ordara only 


M D 80C86 

TEMPERATURE-1 

RANGE 

M: -55°C to +I25"C 

PACKAGE ——- 

D Ceramic DIP 
R: Leadless Chip Carrier 
ILCCI 

G Pm Grid Array 

PART NUMBER- 

80CXXX: CMOS Microprocessor 
82CXXX CMOS Peripherals 


L TEMPERATURE/ 
GRADE 

883: Fully Compliant 
10 MIL-STD-B83 

SPEED DESIGNATION 

Microprocessors: 

2 B MHz 
Blank 5 MHz 
Peripherals 
5 5 MHz 
Blank 0 MHz 


SMD/DESC NOMENCLATURE GUIDE 

5962-8XXXX 01 

K X X 

SMD ID Number-— 1 


T t — Lead Finish 

(Does Not Change and 


A - Solder Dip 

is Not Used for DESC 


C - Gold Leads 

Drawings 


l— Package Outline 

t 


(See Individual SMD/ 

Rad-Hard Identifier 


DESC Drawing) 

(If Required) 



M. D. R. H Per 


-- Device Type 

MIL-M-38510 


(Para 1.2.1 of SMD/ 

DESC and SMD 


DESC Drawing) 

Drawing Number 




Hi-Rel 




























High Reliability 

Ordering Information 


CD54HC/HCT NOMENCLATURE GUIDE 


PART NUMBER 

HC • CMOS COMPATIBLE 
HCU - CMOS COMPATIBLE 
UNBUFFERED 
HOT - TTL COMPATIBLE 


SCREENING LEVEL 

3A * CLASS B (883| 
B - CLASS B |38510| 


PACKAGE DESIGNATOR 

F - DUAL-IN-LINE 

CERAMIC (CERDIP) 


NOTE 3 - B IS JAN38S10 Class B Device 


l-SERIES NOMENCLATURE GUIDE 


IH 5009 M J D /883C 


1C Family- 

Device 

Basic Part Number: - 
5009 Analog Switch 
-55°C to +125°C — 
Temp. Range 


Package Type Designators 

A - TO-237 
C - TO-220 
D — Ceramic Sidebrazed 
Dual-in-Line 
E — Small TO-8 
F — Ceramic Flat Pack 
H — TO-66 

I — 16 Pin (.6 x .7 Pm Spacing) 
Hermetic Hybrid Dip 
J — CERDIP Dual-In-Line 
K - TO-3 

L — Leadless Ceramic 
S - TO-52 

T — TO-5 Type (also TO-78, 
TO-99. TO-tOO) 

U - TO-72 Type (also TO-18. 

TO-71) 

V - TO-39 
Z - TO-92 


L 'Cmil-std-s 

Screened [ 
14 Pins on Pat 


Cerdip Dual-in-Line 
Package 


‘Exceptions To 
Package Type 
Designators 


A — 10 Pin Metal Can 
L 14 Pin Flatpack 
P — Ceramic DIP 
(Special Order 
Only) 

K — CERDIP 


H - TO-52 
D — CERDIP, Ceramic 
DIP 

R — TO-92 


Pin Count Designator 

A - 8 M - 48 

B - 10 N - 18 

C - 12 P - 20 

D - t4 Q — 2 

E - 16 R - 3 A 

F - 22 S - 4 L 

G - 24 T - 6 P 

H - 42 U — 7 

I - 28 V - 8 (0.200" Pin Circle 

J — 32 Isolated Case) K 

K — 35 W — 10 (0.230- Pin Circle 

L — 40 Isolated Case) 

Y — 8 (0.200" Pm Circle Case 
to Pm 4) D 

Z — 10 (0.230- Pin Circle Case H 

to Pin 5) N 


‘Exceptions To 
Pin Count 
Designators 


10 Pin Metal Can 
14 Pin Flatpack 
Ceramic DIP 
(Special Order 
Only) 

CERDIP 


20.18, 16 or 14 
3 Pin 

20, 18, 16 or 14 


High Reliability Designator 

JM38510 XXXXX-XXX - 
Mil-M-38510 Device 
883C — MH-STD-883C Screened 
Device 

HR — High Reliability Device 
BR — Cost Effective High 
Reliability Device 
Bl — Burn-In Only Process Flow 


Temperature Range 
Designators 


M — Military -55°C to 
+125°C 






Process Flows by Product Family 


PRODUCT FAMILY 

MIL-STD-883 CLASS B 

MIL-STD-883 CLASS S 

COMPLIANT 

NON-COMPLIANT 

COM¬ 

PLIANT 

NON-COMPLIANT 

/3A 

/883 

/883C 

/3 

/3W 

-8 

/MS 

-Q 

/1RZ 

/i 

CD4000 Series CMOS Logic 

D 



X 



X 




High Speed CMOS Logic CD54HC/HCT 

X 










Advanced CMOS Logic CD54 AC/ACT 

D 










Rad-Hard SOS Logic HCS/HCTS 







X 




80C222 Family MD.MG, MR 


X 





X 

a 



Harris Digital LSI HD, HM, HSP 


n 




X 


a 



RCA Digital LSI CDM, CDP, CMM 




X 





a 


Harris Rad-Hard LSI HS 






ma 


MM 



Harris Linear HA, HC, HI, HFA, HV, H 


ma 




MM 


MM 



RCA Linear CA 




X 

ma 





X 

Intersil Linear/Digital 



X 









High Reliability/Military 

MIL-STD Standard Military Integrated Circuits 
Harris offers high-reliability products that are processed to Harris 
data-sheet requirements. These products are identified by a 
unique suffix depending on the product type and may be fully 
compliant to MIL-STD-883 or MIL-STD ‘‘equivalent’’ product for 
Class B or S type applications. In addition, Harris will alter process 
flows and testing to meet unique customer requirements. A unique 
part number is assigned to each customer circuit. 

MIL-STD-883 Class B Compliant Process Flows 
The following process flows are in full accordance with MIL-STD- 
883 Revision c: 

-/3A 
-/883 
- /883C 

MIL-STD-883 Class S Compliant Process Flows 
The following process flows are in full accordance with 
MIL-STD-883 Revision C: 

-/MS 

MIL-STD-883 Class B Non-Compliant Process 
Flows 

/3 : Meets most requirements of MIL-STD-883 (See Figure 2) 

/3W : Same as /3 without high and low temperature DC tests 
(See Figure 3) 

-8 : Meets most requirements of MIL-STD-883 (see Figure 4) 

MIL-STD-883 Class S Non-Compliant Process Flows 

-Q : Meets most requirements of MIL-STD-883 (See Figure 4) 

/I RZ : Meets most requirements of MIL-STD-883 (See Figure 5) 

/I : Meets most requirements of MIL-STD-883 

(See Figure 3) /I device options are available as follows on 
special request: SEM, PIND testing, Condition A visual and 
Conformance B, C, and D tests. 


Comparison of Class S/Class B Screening Tosts 


SCREENING TEST 

CLASSS 

CLASS B 

Glassivation Thickness 

Yes 

- 

SEM Inspection 

Yes 

- 

Thermal Stability 

Yes 

- 

Metallization Thickness 

Yes 

- 

Non-Destructive Bond Pull 

Yes 

- 

Precap Visual Inspection 

Yes 

Yes 

Stability Bake 

Yes 

Yes 

Temperature Cycling 

Yes 

Yes 

Constant Acceleration 

Yes 

Yes 

Serialization 

Yes 

- 

Fine and Gross Leak Test 

- 

Yes 

Prebum Electrical 

Yes 

Yes 

24 Hr. Static Bum-In, Inputs Low 
at 135’C 

Yes 

- 

24 Hr. Static Bum-In, Inputs Low 
at 135’C 

Yes 

- 

120 Hr Static Bum-In at 135'C 

- 

Yes 

180 Hr Dynamic Bum-In at 

135*C 

Yes 

* 

Final Electricals 

Yes 

Yes 

Fine & Gross Leak Tests 

Yes 

- 

Radiographic Inspection 

Yes 

* 


7A01 


Hi-Rel 











































Product Flow Charts 


/3 Flow 


SEAL AND LOT 
I IDENTIFICATION 


STABILIZATION 
BAKE f 




ISO-HOUR 

RNE LEAK 

PRE-BURN-IN 

STATIC OR 

GROSS LEAK -► 

ELECTRICAL 

“► DYNAMIC 
BURN-IN 


POST BURN-IN 
ELECTRIC IAL 
TE8TSNO 


{ -W“C/-I2B°C I 
TEMPERATURE TESTING 


GROUP A 
QUALITY 
CONFORMANCE 
TEST 



Data Supplied 

Data supplied with /3 Product Consists of: 

a) a certificate of processing and screening compliance 

b) an attribute summary of Group A results 

c) Group B, C and D attribute test results (when ordered) 
C of C is provided for Generic Data 


/3W,/1 Flows 


CONOfTIOMNQ SCREENS 
STABILIZATION BAKE 
TEMPERATURE CYCLING 
CENTRIFUGE 


I PARTICLE BAPACT 
NOISE DETECTION 
PINO 

(OPTIONAL) 


ELECTRICAL 

TE8T8 



PINAL 

ELECTRICAL “ 
(/3W,23*0 ONLY) 


EXTERNAL 

VI8UAL 


GROUPS B, C, AND D ARE PERFORMED ON A 
CUSTOMER BASIS ONLY AS FOR CLASS B 





















































Product Flow Chart 

Typical Product Flow: -8, -Q Flows 


OPERATION 

SEQUENCE 

OPERATION DESCRIPTION 

DASH 8 

DASH Q 

V 

Silicon Chemicals 

Yes 

Yes 

6 

Quality Control Incoming Inspection 

Yes 

Yes 

C 

>< 

Wafer Fabrication 

Yes 

Yes 


0 

Quality Control Process Inspection 
• SEM Inspection 

Yes 

Yes 



Rad-Hard Only 

Yes 



• Wafer Lot Accept 

Rad-Hard Only 

Yes 

□ 

Wafer Electrical Probe 

Yes 

Yes 

0 

Wafer Scribe, Break 

Yes 

Yes 

c 

p 

Dice Visual Screen 

2010 

2010 




Condition B 

Condition A 


—o 

Quality Control Sample Dice Inspection 

Yes 

Yes 


V 

Package Piece Parts 

Yes 

Yes 


<? 

Quality Control Incoming Inspection 

Yes 

Yes 

L 


Die Mount 

Yes 

Yes 


V 

Bond Wire 

Yes 

Yes 


? 

Quality Control Incoming Inspection 

Yes 

Yes 

L 


Wire Bonding 

Yes 

Yes 


0 

Quality Control Bond Inspection 

2010 

Condition B 

2010 

Condition A 

3 

100% Bond Pull Test Method 2023 

No 

Yes 

L 

J 

Pre-Seal Visual Screen 

2010 

2010 


—o 


Condition B 

Condition A 

c 

Quality Control Pre-Seal Visual Lot Acceptance 

Yes 

Yes 

p 

Pre-Seal Bake Method 1008, Condition C 

Yes 

Yes 


y 

Package List (Piece Parts) 

Yes 

Yes 



Quality Control Incoming Inspection 

Yes 

Yes 

L 

>< 

Package Seal 

Yes 

Yes 


0 

Quality Control Seal Inspection 

Yes 

Yes 


P 

Stabilization Bake Method 1008, Condition C 

Yes 

Yes 

□ 

Temperature Cycle Method 1010. Condition C. 10 Cycle 

Yes 

Yes 

□ 

Centrifuge Method 2001. Yi Axis 

Yes 

Yes 

□ 

PIND Test 

No 

Yes 

□ 

Fine Look Method 1014 

Yes 

Yes 

□ 

Gross Look Method 1014 

Yes 

Yes 

L 

p 

—o 

Frame Removal, Load Carrier or Tubes 

Yes 

Yes 


Quality Control Package Assembly Lot Acceptance 

Yes 

Yes 

[ 

b 

Serialization 

No 

Yes 

h 

X-Ray 

No 

Yes 

□ 

Initial Electrical Test 

Yes 

Yes 

□ 

Bum-In 

Yes 

Yes 

□ 

Final Electrical Test* 

Yes 

Yes 

□ 

Fine Leak Method 1014 

Yes 

Yes 

rn 

Gross Leak Method 1014 

Yes 

Yes 

T—o 

Quality Control Lot Acceptance 

Yes 

Yes 

□ 

Part Marking 

Yes 

Yes 


QCI Group B,C,D, OR E 

As Required 

As Required 


‘NOTE: See Factory Representative for PDA Information 
y - Incoming Material Q - Quality Inspection □ - Production 

CM] 


Hi-Rel 












Product Flow Charts 



f GROUPB | | UHOUr UJ 

(GROUPS B AND D AS REQUIRED) 


a) a certificate of processing and screening compliance 

b) an attribute summary of Group A results 

c) Group B and D attribute test results (when ordered) C of C is provided for Generic Data 

d) a complete wafer level RAD Test results 


Integrated Circuits 


SMD/DESC 

Harris offers a broad range of Standard Military Drawing (SMD) products that were previously referred to as "DESC 
Drawings." These devices are processed in full compliance to MIL-STD-883 Class B and are tested to electrical 
specifications that are issued and controlled by DESC. The SMD/DESC NOMENCLATURE GUIDE is shown below. 


5962 8XXXX OX X X 

SMD ID Number - HI _ T T" 

(Does Not Change and is not used for 
DESC Drawings) 

DESC and SMD - 

Drawing Number 

Device Type-— 

(para 1.2.1 of SMD/DESC Drawing) 

Package Outline---— J 

(See Individual SMD/DESC Drawing 


Lead Finish- 

A - Solder Dip, C - Gold Leads 



































































































Integrated Circuits 


JAN MIL-M-38510 

JAN products are fabricated, assembled, and processed completely within the United States. They are fully compliant to 
all requirements listed in MIL-M-38510 and MIL-STD-883 for Class B devices. The JAN Qualified Parts List (QPL) for 
MIL-M-38510 devices is maintained by DESC and any changes in these specifications must be approved by DESC. The 
JAN 38510 NOMENCLATURE GUIDE is shown below. 


A JM38510 / 051 51 S C E 



Power T ransistors 


JAN/JANTX/JANTXV 

MIL-S-19500 is tho specification for the familiar "JAN" type discrete semiconductor devices. Detailed electrical 
specifications are propared as needed by the three military services and coordinated by the Defense Electronic Supply 
Center (DESC). Levols of reliability are defined by MIL-S-19500. JAN types receive Group A, Group B, and Group C lot 
sampling only, and are tho least expensive. JANTX types receive 100 percent process conditioning, and power 
conditioning, and are subjected to lot rejection based on delta parameter criteria in addition to Group A, Group B, and 
Group C lot sampling. JANTXV typos are subjected to 100 percent (JTXV) internal visual inspection in addition to all of 
the JANTX tests in accordance with MIL-STD-750 test methods and MIL-S-19500. 


DESC publishes "QPL-19500," a Qualified Products List of all types and suppliers approved to produce and brand 
devices in accordance with MIL-S-19500. 



Order of Procedure Diagram for JAN, JANTX, and JANTXV 
Semiconductor Power Devices 


7A0& 


Hi-Rel 























Military Cross Reference - by Harris part number 


HARRIS 

DEVICE 


MILITARY REFERENCE 


DESCRIPTION 


2N3439 

2N3440 

2N3584 

2N3585 

2N3879 

2N5038 

2N5039 

2N5302 

2N5303 

2N5415S 

2N5416S 

2N5671 

2N5672 

2N6032 

2N6033 

2N6211 

2N6212 

2N6213 

2N6283 

2 N6284 

2N6286 

2N6287 

2N6383 

2N6384 

2N6385 

2N6546 

2N6547 

2N6648 

2N6649 

2N6650 

2N6674 

2N6675 

2N6676 

2N6678 

2N6756 

2N6758 

2N6760 

2N6762 

2N6764 

2N6766 

2N6768 

2N6770 

2N6782 

2N6764 

2N6786 

2N6788 

2N6790 

2N6792 

2N6794 

2N6796 

2N6798 

2N6800 

2N6849 

2N6849 

2N6851 

2N6851 

2N6802 

2N6895 

2N6896 

2N6897 

2N6898 



MIL-S-19500/368 
MIL-S-19500/368 
MIL-S-19500/384 
MIL-S-19500/384 
MIL-S-19500/526 
MIL-S-19500/439 
MIL-S-19500/439 
MIL-S-19500/456 
MIL-S-19500/456 
MIL-S-19500/485 
MIL-S-19500/485 
MIL-S-19500/488 
MIL-S-19500/488 
MIL-S-19500/528 
MIL-S-19500/528 
MIL-S-19500/461 
MIL-S-19500/461 
MIL-S-19500/461 
MIL-S-19500/504 
MIL-S-19500/504 
MIL-S-19500/505 
MIL-S-19500/505 
MIL-S-19500/523 
MIL-S-19500/523 
MIL-S-19500/523 
MIL-S-19500/525 
MIL-S-19500/525 
MIL-S-19500/527 
MIL-S-19500/527 
MIL-S-19500/527 
MIL-S-19500/537 
MIL-S-19500/537 
MIL-S-19500/538 
MIL-S-19500/538 
MIL-S-19500/542A 
MIL-S-19500/542A 
MIL-S-19500/542A 
MIL-S-19500/542A 
M IL-S-19500/543A 
MIL-S-19500/543A 
MIL-S-19500/543A 
M IL-S-19500/543A 
MIL-S-19500/556 
MIL-S-19500/556 
MIL-S-19500/556 
MIL-S-19500/555 
MIL-S-19500/555 
MIL-S-19500/555 
MIL-S-19500/555 
MIL-S-19500/557 
MIL-S-19500/557 
MIL-S-19500/557 
MIL-S-19500/563 
MIL-S-19500/564 
MIL-S-19500/563 
MIL-S-19500/564 
MIL-S-19500/557 
MIL-S-19500/565 
MIL-S-19500/565 
MIL-S-19500/565 
MIL-S-19500/565 
MIL-S-19500/566 
MIL-S-19500/566 
MIL-S-19500/566 
MIL-S-19500/566 
MIL-S-19500/569 
MIL-S-19500/569 
MIL-S-19500/569 
MIL-S-19500/569 
JAN89009 
JAN89009 
JAN89009 
JAN89009 
JAN89007 
JAN89007 
JAN89007 
JAN89007 
JAN89026 
JAN89026 
JAN89026 
JAN89026 


350V/1A, N-P-N 
250V/1A, N-P-N 
250V/2A, N-P-N 
300V/2A, N-P-N 
75V/7A, N-P-N hl-speed 
90V/20A, N-P-N hl-speed 
75V/20A, N-P-N 
60V/30A, N-P-N 
80V/30A, N-P-N 
-200V/-1A, P-N-P 
-300V/-1A, P-N-P 
90V/30A, N-P-N 
120V/30A, N-P-N hl-speed 
90V/50A, N-P-N 
120V/50A, N-P-N 
-275V/-2A, P-N-P 
-300V/-2A, P-N-P 
-350V/-2A, P-N-P 
80V/20A, N-P-N 
100V/20A, N-P-N 
-80V/-20A, P-N-P 
-100V/-20A, P-N-P 
40V/10A, N-P-N 
60V/10A, N-P-N 
80V/10A, N-P-N 
300V/15A, N-P-N 
400V/15A, N-P-N 
-40V/-10A, P-N-P 
-60V/-10A, P-N-P 
-80V/-1OA, P-N-P 
300V/20A, N-P-N hl-speed 
400V/20A, N-P-N hl-speed 
300V/20A, N-P-N hl-speed 
400V/20A, N-P-N hl-speed 
100V/14A, N-CH MOSFET 
200V/9A, N-CH MOSFET 
400V/5.5A, N-CH MOSFET 
500V/4.5A, N-CH MOSFET 
100V/38A, N-CH MOSFET 
200V/30A, N-CH MOSFET 
400V/14A, N-CH MOSFET 
500V/12A, N-CH MOSFET 
100V/3.5A, N-CH MOSFET 
200V/2.25A, N-CH MOSFET 
200V/2.25A, N-CH MOSFET 
100V/6A, N-CH MOSFET 
200V/3.5A, N-CH MOSFET 
400V/2A, N-CH MOSFET 
500V/1.5A, N-CH MOSFET 
100V/8A, N-CH MOSFET 
100V/5.5A, N-CH MOSFET 
400V/3A, N-CH MOSFET 
100V/6.5A, P-CH MOSFET 
100V/2.5A, P-CH MOSFET 
200V/4A, P-CH MOSFET 
200V/4A, P-CH MOSFET 
500V/2.5A, N-CH MOSFET 
100V/1.5A, P-CH MOSFET 
100V/6A, P-CH MOSFET 
100V/12A, P-CH MOSFET 
100V/25A, P-CH MOSFET 
100V/1.5A, N-CH MOSFET 
100V/-12A, N-CH MOSFET 
200V/1.5A, N-CH MOSFET 
200V/-8A, N-CH MOSFET 
100V/15A, N-CH MOSFET 
200V/13A, N-CH MOSFET 
400V/7.5A, N-CH MOSFET 
500V/16A, N-CH MOSFET 
100V/14A, N-CH MOSFET 
200V/9A, N-CH MOSFET 
400V/5.5A, N-CH MOSFET 
500V/4.5A, N-CH MOSFET 
100V/38A, N-CH MOSFET 
200V/30A, N-CH MOSFET 
400V/14A, N-CH MOSFET 
500V/12A, N-CH MOSFET 
100V/30A, N-CH MOSFET 
200V/27A, N-CH MOSFET 
400V/12A, N-CH MOSFET 
500V/13A, N-CH MOSFET 











Military Cross Reference - by Harris part number 


HARRIS 

DEVICE 


MILITARY REFERENCE 


DESCRIPTION 


2N7241 

2N7242 

2N7243 

2N7244 

CD4000A 

CD4001A 

CD4001B 

CD4002A 

CD4002B 

CD4006A 

CD4007A 

CD4007UB 

CD4008B 

CD4011A 

CD4011B 

CD4012A 

CD4012B 

CD4013A 

CD4013B 

CD4014A 

CD4014B 

CD4015A 

CD4015B 

CD4016B 

CD4017A 

CD4017B 

CD4018B 

CD4019A 

CD4019B 

CD4020A 

CD4020B 

CD4021A 

CD4021B 

CD4022A 

CD4022B 

CD4023A 

CD4023B 

CD4024A 

CD4024B 

CD4025A 

CD4025B 

CD4027A 

CD4027B 

CD4028B 

CD4029B 

CD4030B 

CD4031A 

CD4041UB 

CD4047B 

CD4049A 

CD4049UB 

CD4050A 

CD4050B 

CD4053B 

CD4066B 

CD4069UB 

CD4070B 

CD4071B 

CD4072B 

CD4073B 

CD4075B 

CD4077B 

CD4078B 

CD4081B 

CD4082B 

CD4085B 

CD4086B 

CD4094B 

CD4098B 

CD4099B 

CD4502B 

CD4515B 

CD4520B 

CD4538B 

CD4555B 

CD4556B 

CD4585B 

CD54HCOO 

CD54HC02 

CD54HC03 

CD54HC04 


JAN89025 

JAN89025 

JAN89025 

JAN89025 

JM38510/05201 BCA 

JM38510/05202BCA 

JM38510/05252BCA 

JM38510/05203BCA 

JM38510/05253BCA 

JM38510/05701 BCA 

JM3851Q/05301 BCA 

JM38510/05351 BCA 

JM38510/05451BEA 

JM38510/05001 BCA 

JM38510/05051 BCA 

JM38510/05002BCA 

JM38510/05052BCA 

JM38510/05101 BCA 

JM38510/05151 BCA 

JM38510/05702BEA 

JM38510/05752BEA 

JM38510/05703BEA 

JM38510/05753BEA 

5962-9064001CA 

JM38510/05601 BEA 

JM38510/05651 BEA 

JM38510/05652BEA 

JM38510/05302BEA 

JM38510/05352BEA 

JM38510/05603BEA 

JM38510/05653BEA 

JM3851Q/05704BEA 

JM38510/05754BEA 

JM38510/05604BEA 

JM38510/05654BEA 

JM38510/05003BCA 

JM3851Q/05053BCA 

JM38510/05605BCA 

JM38510/05655BCA 

JM38510/05204BCA 

JM38510/05254BCA 

JM38510/05102BEA 

JM38510/05152BEA 

JM38510/05951 BEA 

8101602EA 

JM38510/05353BCA 

JM38510/05705BEA 

JM38510/05555BCA 

8102001CA 

JM38510/05503BEA 

JM30510/05553BEA 

JM30510/05504BEA 

JM30510/05554BEA 

8101B01EA 

JM3C510/05852BCA 

JM3851Q/17401BCA 

JM38510/17203BCA 

JM38510/17101BCA 

J M38510/17102BCA 

JM38510/17003BCA 

JM38510/17103BCA 

JM38510/17204BCA 

7704402CA 

JM38510/17001 BCA 

JM38510/17002BCA 

JM38510/17201 BCA 

JM38510/17202BCA 

7702501EA 

JM38510/17504BEA 

JM38510/17601 BEA 

JM38510/17403BEA 

7703201JA 

7702301EA 

9055701EA 

7704701EA 

7704801EA 

7703702EA 

8403701CA 

8404101CA 

5962-8764701 CA 

8409801CA 


100V/14A, N-CH MOSFET 

200V/9A, N-CH MOSFET 

400V/5.5A, N-CH MOSFET 

500V/4.5A, N-CH MOSFET 

Dual 3 Input NOR gate plus Inverter 

Quad 2 Input NOR gate 

Quad 2 Input NOR gate 

Dual 4 Input NOR gate 

Dual 4 input NOR gate 

18-stage static shirt register 

Dual complementary pair plus Inverter 

Dual complementary pair plus Inverter 

4 Bit full adder with parallel carry out 

Quad 2-Input NAND gate 

Quad 2-Input NAND gate 

Dual 4-Input NAND gate 

Dual 4-Input NAND gate 

Dual D flip-flops with set/reset capability 

Dual D flip-flops with set/reset capability 

8-stage static shift register 

8-stage static shift register 

Dual 4 stage static shift register 

Dual 4 stage static shift register 

Quad bilateral switch 

Decade counter/divider 

Decade counter/divider 

Presettable divide by N counter 

Quad AND/OR select gate 

Quad AND/OR select gate 

14-stage binary ripple counter 

14-stage binary rlpplo counter 

8-stage static shirt register 

8-stage static shift register 

Octal counter/dlvidor 

Octal counter/divider 

Triple 3-Input NAND gate 

Triple 3-input NAND gate 

7-stage binary ripple counter 

7- stage binary ripple counter 
Triple 3-Input NOR gate 
Triple 3-Input NOR gate 

Dual J-K flip-flop with set/reset capability 
Dual J-K flip-flop with set/reset capability 
BCD-to-decima) decoder 
Presettable up/down counter 
Quad Excfuslve-QR gate 
64 stage static shift register 
Quad true/complement buffer 
Monostabla/A-stable multivibrator 
Hex buffer/converter (inverting! 

Hex buffer/converter (inverting) 

Hex buffer/converter (non-inverting) 

Hex buffer/converter (non-inverting) 

Triple 2 channel analog multiplexer/demultiplexer 
Quad bilateral switch 
Hex inverter 

Quad exclusIve-OR gate 
Quad 2-Input OR gate 
Dual 4-Input OR gate 
Triple 3-Input AND gate 
Triple 3-Input OR gate 
Quad exclusive-NOR gate 

8- input NOR/OR gate 
Quad 2-Input AND gate 
Dual 4-Input AND gate 

Dual 2-wide, 2-Input AND/OR/INVERT (AOI) gate 
Expandable 4-wider 2-input AND/OR/INVERT (AO 
8-stage shlft-and-store bus roglster 
Dual monostable multivibrator 
8-bit addressable latch 
Hex Inverter/buffer (3 state) 

4-blt !atch/4-to-16 line decodor (outputs low) 

Dual binary up counter 

Dual precision monostable multivibrator 

Dual 1-of-4 decoder/demultiplexer (outputs high) 

Dual l-of-4 decoder/demultiplexer (outputs low) 

4-blt magnitude comparator 

Quad 2-Input NAND gate 

Quad 2-Input NOR gate 

Quad 2-Input NAND gate w/opon collector 

Hex Invorter 



Hi-Rel 









Military Cross Reference - by HARRIS PART number 


HARRIS 

DEVICE 


MILITARY REFERENCE 


DESCRIPTION 


CD54HC08 

CD54HC10 

CD54HC107 

CD54HC109 

CD54HC11 

CD54HC112 

CD54HC123 

CD54HC125 

CD54HC126 

CD54HC138 

CD54HC139 

CD54HC14 

CD54HC147 

CD54HC151 

CD54HC153 

CD54HC154 

CD54HC157 

CD54HC158 

CD54HC160 

CD54HC161 

CD54HC162 

CD54HC163 

CD54HC164 

CD54HC165 

CD54HC173 

CD54HC174 

CD54HC175 

CD54HC190 

CD54HC191 

CD54HC192 

CD54HC193 

CD54HC194 

CD54HC195 

CD54HC20 

CD54HC21 

CD54HC221 

CD54HC237 

CD54HC238 

CD54HC240 

CD54HC243 

CD54HC244 

CD54HC245 

CD54HC251 

CD54HC257 

CD54HC259 

CD54HC27 

CD54HC273 

CD54HC280 

CD54HC283 

CD54HC299 

CD54HC30 

CD54HC32 

CD54HC365 

CD54HC366 

CD54HC367 

CD54HC368 

CD54HC373 

CD54HC374 

CD54HC377 

CD54HC393 

CD54HC4002 

CD54HC40103 

CD54HC4017 

CD54HC4020 

CD54HC4024 

CD54HC4040 

CD54HC4046A 

CD54HC4049 

CD54HC4050 

CD54HC4052 

CD54HC4053 

CD54HC4059 

CD54HC4060 

CD54HC4066 

CD54HC4075 

CD54HC42 

CD54HC4511 

CD54HC4538 

CD54HC533 

CD54HC534 


8404701CA 
8403801CA 
5962-8515401 CA 
8415001EA 
8404801CA 
8408801EA 
5962-8684701 EA 
5962-8772101 CA 
5962-8684801 CA 
8406201EA 
8409201EA 
8409101 CA 
8406401EA 
8412801EA 
8409301EA 
5962-8682201JA 
5962-8606101 EA 
5962-8682301 EA 
5962-8682401 EA 
8407501EA 
8509401EA 
8607601 EA 
8416201CA 
8409501EA 
5962-8682501 EA 
8407301EA 
8408901 EA 
5962-8994601 EA 
5962-8689101 EA 
5962-8780801 EA 
5962-8772401 EA 
5962-8682601 EA 
5962-8682701 EA 
8403901CA 
5962-8857601 CA 
5962-8780501 EA 
5962-8860601 EA 
5962-8688401 EA 
840740IRA 
8409001CA 
8409601RA 
8408501RA 
8512501EA 
8512401EA 
8551901EA 
8404201CA 
8409901 RA 
8607701CA 
5962-8976501 EA 
5962-8780601 RA 
8404001 CA 
8404501CA 
8500101 EA 
5962-8682801 EA 
8500201EA 
5962-8681201 EA 
8407201 RA 
8407101 RA 
5962-8780701 RA 
8410001 CA 
8404401 CA 
5962-9055301 EA 
8601101EA 
8500301 EA 
8601201 CA 
8500401EA 
5962-8960901 EA 
5962-8681901 EA 
5962-8682001 EA 
5962-8855601 EA 
5962-8775401 EA 
5962-8944501 JA 
5962-8768001 EA 
5962-8950701 CA 
5962-8772201 CA 
5962-8682101 EA 
5962-8773301 EA 
5962-8688601 EA 
5962-8681301 RA 
5962-8681401 RA 


Quad 2-Input AND gate 
Triple 3-Input NAND gati 


Triple 3-Input NAND gate 

Dual J-K flip-flop w/reset 

Dual J-K flip-flop w/set and reset 

Triple 3-Input AND gate 

Dual J-K flip-flop w/set and reset 

Dual retrlggerable monostable multivibrator w/reset 

Quad 3-state buffer 

Quad 3-state buffer 

3- to-8-line decoder/demultiplexer, Inverting 
Dual 2-of-4-line decoder/demultiplexer 
Hex inverting Schmitt Trigger 

10-to-4-IIne priority encoder 
8-tnput multiplexer 
Dual 4-Input multiplexer 

4- to-16-llne decoaer/demultiplexer 
Quad 2-Input multiplexer 

Quad 2-input multiplexer Inverting 

Synchronous BCD decade counter, asynchronous reset 

Synchronous 4-bit binary counter, asynchronous reset 

Synchronous BCD decade counter, asynchronous reset 

Synchronous 4-bit binary counter, synchronous reset 

8-bit serlal-in/parallel-out shift register 

8-bit parallel-in/serlal-out shift register 

Quad D-type flip-flop, 3-state 

Hex D-type flip-flop w/reset 

Quad D-type flip-flop w/reset 

Presettable SYN BCD up/down counter 

Synchronous 4-bit binary up/down counter 

Synchronous BCD decade up/down counter 

Synchronous 4-bit binary up/down counter 

4-bit bidirectional universal shift register 

4-bit parallel access shift register 

Dual 4-input NAND gate 

Dual 4-Input AND gate 

Dual monostable multivibrator w/reset 

3-to-8 line decoder with latch 

3- to-8 line decoder/demultiplexer 
Octal buffer/line driver, 3-state, inverting 
Quad bus transceiver, 3-state 

Octal buffer/line driver, 3-state 
Octal bus transceiver, 3-state 
8-Input multiplexer, 3-state 

8-bit addressable hatch 

Triple 3-Input NOR gate 

Octal D-type flip-flop w/reset 

8-bit odd/even parity generator/checker 

4- blt binary full adder w/fast carry 
8-blt universal shift register, 3-state 
8-Input NAND gate 

Quad 2-input OR gate 

Hex buffer/line driver, 3-state 

Hex buffer/line driver, 3-state, Inverting 

Hex buffer/line driver, 3-state 

Hex buffer/line driver, 3-state, Inverting 

Octal transparent latch, 3-state 

Octal D-type flip-flop, 3-state 

Octal D-type flip-flop with data enable 

Dual 4-bit binary ripple counter 

Dual 4-Input NOR gate 

8-bit binary down counter 

Johnson decade counter w/IO decoded outputs 

14 stage binary ripple counter 

7-stage binary ripple counter 

12-bit binary ripple counter 

Phase-locked loop with VCO 

Hex Inverting HIQH-to-LOW level shifter 

Hex HIQH-to-LOW level shifter 

Dual 4-channel analog multiplexer/demultiplexer 

Triple 2 channel analog multiplexer/demultiplexer 

Prog, divide by N counter 

14-stage binary ripple counter w/oscillator 


Triple 3-Input OR gate 

BCD-to-7 segment latch/decoder/driver 
Dual retrig prec monostable multivibrator 
Octal transparent latch, 3-state, inverting 
Octal D-type flip-flop, 3-state, Inverting 










Military Cross Reference - by Harris part number 


HARRIS 

DEVICE 

MILITARY REFERENCE 

DESCRIPTION 

CD54HC563 

5962-860620 IRA 

Octal transparent latch, 3-state, Inverting 

CD54HC564 

5962-8681501RA 

Octal D-type Hip-flop, 3-state, Inverting 

CD54HC573 

8512801RA 

Octal transparent latch, 3-state 

CD54HC597 j 

5962-8681701EA 

8-bit shift register with I/P latch 

CD54HC640 

5962-8780901 RA 

Octal bus transceiver, 3-state Inverting 

CD54HC646 

5962-8688501JA 

Octal bus transcelver/reglster, 3-state 

CD54HC688 

5962-8681801 RA 

8-bit magnitude comparator 

Quad exclusive NOR 

CD54HC7266 

8404302CA 

CD54HC73 

5962-8515301CA 

Dual J-K flip-flop w/reset 

CD54HC74 

8405601CA 

Dual D flip-flop w/set and reset 

Quad bistable transparent latch 

CD54HC75 

8407001 EA 

CD54HC85 

8601301EA 

4-bit magnitude comparator 

Quad 2-input exclusive OR gate 

CD54HC86 

8404601CA 

CD54HCT00 

5962-8683101CA 

Quad 2-Input NAND gate 

CD54HCT02 

5962-8975101CA 

Quad 2-Input NOR gate 

CD54HCT04 

5962-8974701CA 

Hex Inverter 

CD54HCT08 

5962-8688301CA 

Quad 2-Input AND gate 

Triple 3-Input NAND gate 

CD54HCT10 

5962-8984301CA 

CD54HCT107 

5962-9084901MCA 

Dual J-K flip-flop w/reset 

CD54HCT109 

5962-9070101MEA 

Dual J-K flip-flop w/set and reset 

CD54HCT11 

5962-8970901CA 

Triple 3-input AND gate 

Dual J-K flip-flop w/set and reset 

CD54HCT112 

5962-8970201 EA 

CD54HCT123 

5962-8970001 EA 

Dual retriggerablo monostable multivibrator w/set and reset 

CD54HCT126 

5962-9065101 MCA 

Quad 3-state buffor 

CD54HCT132 

5962-8984501CA 

Quad 2-Input NAND Schmitt Trigger 

CD54HCT138 

8550401EA 

3-to-8-line decodor/domultiplexer, inverting 

CD54HCT14 

5962-8689001CA 

Hex Inverting Schmitt Trigger 

CD54HCT151 

5962-9065201 MEA 

8-Input multiplexor 

CD54HCT153 

5962-9050501 MEA 

Dual 4-Input multiplexor 

4-to-16 line decooor/demultiplexer 

CD54HCT154 

5962-8670101JA 

CD54HCT157 

5962-9070201 MEA 

Quad 2-Input multiplexer 

CD54HCT158 

5962-9070301 MEA 

Quad 2-Input multiplexer. Inverting 

CD54HCT160 

5962-9070501 MEA 

Synchronous BCD docade counter,asynchronous reset 

CD54HCT161 

5962-8685401 EA 

Synchronous 4-blt binary counter, asynchronous reset 

CD54HCT162 

5962-8970701 EA 

Synchronous BCD decade counter, synchronous reset 

CD54HCT164 

5962-8970401CA 

8-bit serial-in parallel-out shift register 

CD54HCT165 

5962-8685501 EA 

8-bit parallel-in serlal-out shift register 

Quad D-type flip-flop, 3-state 

CD54HCT173 

5962-8875901 EA 

CD54HCT174 

5962-8974301 EA 

Hex D-type flip-flop w/reset 

Quad D-type flip-flop w/reset-not in data base 

CD54HCT175 

5962-8970101 EA 

CD54HCT191 

5962-8867101EA 

Synchronous 4-bit binary up/down counter 

CD54HCT238 

5962-8974501EA 

3-to-8 line decoder/demultiplexer 

CD54HCT240 

8550501 RA 

Octal buffer/line driver, 3-state, inverting 

CD54HCT244 

8513001RA 

Octal buffer/line driver, 3-state 

CD54HCT245 

8550601RA 

Octal buffer transceiver, 3-state 

CD54HCT251 

5962-9052401 MEA 

8-Input multiplexer, 3-state 

CD54HCT257 

5962-8970501EA 

Quad 2-input multiplexer, 3-state 

CD54HCT258 

5962-8970801 EA 

Quad 2-line-to-4-line data selector 

CD54HCT27 

5962-8970301CA 

Triple 3-Input NOR gate 

CD54HCT273 

5962-877250 IRA 

Octal D-type flip-flop w/reset 

8-Input NAND 

CD54HCT30 

5962-8974601CA 

CD54HCT32 

5962-8685201CA 

Quad 2-Input OR gate 

CD54HCT367 

5962-9070601 MEA 

Hex buffer/line driver, 3-state 

CD54HCT373 

5962-868670 IRA 

Octal transparent latch, 3-state 

CD54HCT374 

8550701RA 

Octal D-type flip-flop, 3-state 

CD54HCT377 

5962-897690 IRA 

Octal D-type flip-flop with data enable 

Dual 4-bit binary ripple counter 

8-bit synchronous BCD down counter 

CD54HCT393 

5962-8989001CA 

CD54HCT40102 

5962-9057401EA 

CD54HCT4017 

5962-9059701 MEA 

Johnson decade counter with 10 decoded outputs 

CD54HCT4020 

5962-8945801EA 

14 stage binary ripple counter 

12-bit binary ripple counter 

CD54HCT4040 

5962-8994701 MEA 

CD54HCT4048 

5962-8875701 EA 

Phase-lock loop with VCO 

CD54HCT4059 

5962-8862401JA 

Programmable divided-by-N counterC352 

CD54HCT4060 

5962-8977101 EA 

14-stage binary ripple counter w/oscillator 

Octal D-type flip-flop, 3-state, Inverting 

CD54HCT534 

5962-8984901 RA 

CD54HCT573 

5962-8685601 RA 

Octal transparent latch, 3-state 

CD54HCT640 

5962-8974001 RA 

Octal bus transceiver, 3-state, Inverting 

CD54HCT688 

5962-868570 IRA 

8-bit magnitude comparator 

CD54HCT74 

CD54HCT75 

5962-8685301CA 

5962-9075801 MEA 

Dual D flip-flop w/set and reset 

Quad bistable transparent latch 

CD54HCT85 

CD54HCT86 

5962-8867201 EA 

5962-8984401CA 

4-bit magnitude comparator 

Quad 2-input exclusive OR gate 

CD54HCU04 

8601001 CA 

Hex Inverter (unbuffered) 

DQ180AA 

5962-8767301IA 

Dual SPST switch 

DQ180AP 

5962-8767301CA 

Duals PST switch 

DQ201AAP 

JM38510/12302BEA 

Quad SPST CMOS analog SW 

DQ300AAP 

JM38510/11601BCA 

TTL compatible CMOS analog SW 

DG301AAP 

JM38510/11602BCA 

TTL compatible CMOS analog SW 

DG302AAP 

JM38510/11603BCA 

TTL compatible CMOS analog SW 

DG303AAP 

JM38510/11604BCA 

TTL compatible CMOS analog SW 


[7A09j 


Hi-Rel 










Military Cross Reference - by Harris part number 


HARRIS 

DEVICE 

MILITARY REFERENCE 

DESCRIPTION 

HA1-2400 

5962-8778301EA 

4 channel prog, op-amp 

HA1-2420 

8001601CA 

High speed sample and hold 

HA1-2539 

5962-8778701CA 

High slew rate wideband op-amp 

HA1-2540 

5962-8964801CA 

Wideband fast settling op-amp 

HA1-4902 

5962-8686001 EA 

Precision quad comparator 

HA1-5104 

5962-8850201 CA 

Quad low noise hi-perf op-amp 

HA1-5114 

5962-8963401 CA 

Quad low noise hl-perf op-amp 

HA1-5144 

5962-8965603CA 

Quad ultra low power op-amp 

HA1-5190 

5962-8778401 CA 

Wideband fast settling op-amp 

HA1-5330 

5962-8767701 CA 

High speed sample and hold 

HA2-2500 

JM38510/12204BGC 

Precision high slew rate amp 

HA2-2500 

JM38510/12204BGA 

Precision high slew rate amp 

HA2-2510 

J M38510/12205BG A 

High slew rate amp 

HA2-2510 

JM38510/12205BGC 

High slew rate amp 

HA2-2520 

JM38510/12206BGA 

High slew rate (uncomp) amp 

HA2-2520 

JM38510/12206BGC 

High slew rate (uncomp) amp 

HA2-2541 

5962-8778501XA 

Wideband fast settling unity gain stable op-amp 

HA2-2542 

5962-8964301XA 

High output current op-amp 

HA2-2544 

5962-8950201GC 

Video op-amp 

HA2-2600 

JM38510/12202BGA 

Wideband high Impedance amp 

HA2-2600 

JM38510/12202BGC 

Wideband high impedence amp 

HA2-2620 

J M38510/12203BGC 

Wideband (uncomp) amp 

HA2-2620 

JM38510/12203BGA 

Wideband (uncomp) amp 

HA2-2640 

7800302GC 

High voltage op-amp 

HA2-5002 

5962-8963601 GC 

Current driver op-amp 

HA2-5101 

5962-8963501 GC 

Low noise hi-performance op-amp 

HA2-5102 

59628954801 GC 

Dual low noise hi-perf op-amp 

HA2-5111 

5962-8963101GA 

Low noise hl-performance op-amp 

HA2-5112 

5962-8963201GA 

Dual low noise hi-perf op-amp 

HA2-5127 

5962-8962701 GC 

Ultra low noise precision op-amp 

HA2-5137 

59628962702GC 

Ultra low noise precision op-amp 

HA2-5142 

5962-8965602GC 

Dual ultra low power op-amp 

HA2-5147 

5962-8962703GC 

Ultra low noise wideband op-amp 

HA2-5190 

5962-8778401 XA 

Wideband fast settling op-amp 

HA4-2400 

5962-87783012A 

4 channel prog, op-amp 

HA4-2420 

80016012A 

High speed sample and hold 

HA4-2539 

5962-87787012A 

High slew rate wideband op-amp 

HA4-2540 

5962-89648012A 

Wideband fast settling op-amp 

HA4-2544 

5962-89502012A 

Video op-amp 

HA4-2640 

78003022A 

High voltage op-amp 

HA4-4902 

5962-86860012A 

Precision quad comparator 

HA4-5002 

5962-89636012A 

Current driver op-amp 

HA4-5101 

5962-89635012A 

Low noise hi-performance op-amp 

HA4-5102 

5962-89548012A 

Dual low noise hi-perf op-amp 

HA4-5104 

5962-88502012A 

Quad low noise hi-perf op-amp 

HA4-5111 

5962-89631012A 

Low noise hl-performance op-amp 

HA4-5112 

5962-89632012A 

Dual low noise hl-perf op-amp 

HA4-5114 

5962-89634012A 

Quad low noise hl-perf op-amp 

HA4-5127 

5962-89627012A 

Ultra low noise precision op-amp 

HA4-5137 

5962-89627002A 

Ultra low noise precision op-amp 

HA4-5142 

5962-89656022A 

Dual ultra low power op-amp 

HA4-5144 

5962-89656032A 

Quad ultra low power op-amp 

HA4-5147 

5962-89627032A 

Ultra low noise wideband op-amp 

HA4-5190 

5962-87784012A 

Wideband fast settling op-amp 

HA4-5330 

5962-87677012A 

High speed sample alnd hold 

HA7-2500 

J M38510/12204BPA 

Precision high slew rate amp 

HA7-2510 

JM38510/12205BPA 

High slew rate amp 

HA7-2520 

JM38510/12206BPA 

High slew rate (uncomp) amp 

HA7-2544 

5962-8950201 PA 

Video op-amp 

HA7-2600 

J M38510/12202BPA 

Wideband high impedance amp 

HA7-2620 

JM38510/12203BPA 

Wideband (uncomp) amp 

HA7-2640 

7800302PA 

High voltage op-amp 

HA7-5002 

5962-8963601 PA 

Current driver op-amp 

HA7-5101 

5962-8963501 PA 

Low noise hl-performance op-amp 

HA7-5102 

5962-8954801 PA 

Dual low noise hl-perf op-amp 

HA7-5111 

5962-8963101 PA 

Low noise hi-performance op-amp 

HA7-5112 

5962-8963201 PA 

Dual low noise hl-perf op-amp 

HA7-5127 

5962-3962701 PA 

Ultra low noise precision op-amp 

HA7-5137 

5962-8962702PA 

Ultra low noise precision op-amp 

HA7-5142 

5962-8965602PA 

Dual ultra low power op-amp 

HA7-5147 

5962-8962703PA 

Ultra low noise wideband op-amp 

HD1-15530 

7802901JA 

Manchester encoder-decoder 

HDI-6402B 

5962-9052502MQA 

UART8MH 

HD1-6402R 

5962-9052501MQA 

UART2MH 

HI1-0201HS 

5962-8671601 EA 

High speed quad SPST CMOS analog switch 

HI1-0506 

JM38510/19001BXA 

Single 16-Ch CMOS analog mux 

HI1-0508 

770520-12A 

8 channel CMOS analog mux 

HI1-0508 

7705201 EC 

8 channel CMOS analog mux 

HI1-0508 

JM38510/19007BEA 

8 channel CMOS analog mux 

H11-0509 

JM38510/19008BEA 

4 channel CMOS differentia! analog mux 







Military Cross Reference - by Harris part number 


HARRIS 

DEVICE 

MILITARY REFERENCE 

DESCRIPTION 

HI1-0546 

5962-8513101XA 

16 channel CMOS analog mux w/o.v. Protection 

HI1-0546 

JM38510/19002BXA 

Single 16-Ch CMOS analog mux w/o.v. Protection 

HI1-0547 

5962-8513102XA 

8 channel CMOS differential analog mux w/o.v. Protection 

HI1-0547 

JM38510/19004BXA 

Differential 8-Ch CMOS analog mux w/o.v. Protection 

HI1-0548 

7705202EA 

8-channel CMOS analog mux w/o.v. Protection 

HI1-0548 

JM38510/19005BEA 

Single 8-Ch CMOS analog mux w/o.v. Protection 

HI1-0549 

5962-8513103EA 

4 channel CMOS differential analog mux w/o.v. Protection 

HI1-0549 

JM38510/19006BEA 

Differential 4-Ch CMOS analog mux w/o.v. Protection 

HI1-5048 

8100619EA/MLB 

Dual SPST CMOS analog switch 

HI1-5040 

8100609EA/MLB 

Single SPST CMOS analog switch 

HI1-5041 

8100610EA/MLB 

Dual SPST CMOS analog switch 

HI1-5042 

8100611EA/MLB 

Single SPDT CMOS analog switch 

HI1-5043 

8100612EA/MLB 

Dual SPDT CMOS analog switch 

HI1-5044 

8100613EA/MLB 

Single SPST CMOS analog switch 

HI1-5045 

8100614EA/MLB 

Dual SPST CMOS analog switch 

HI1-5046 

8100615EA/MLB 

Single DPDT CMOS analog switch 

HI1-5046A 

8100616EA/MLB 

Single DPDT CMOS analog switch 

HI1-5047 

8100617EA/MLB 

DPDT CMOS analog swltcfi 

HI1-5047A 

8100618EA/MLB 

DPDT CMOS analog switch 

HI1-5049 

8100620EA/MLB 

Dual DPST CMOS analog switch 

HI1-5050 

8100621EA/MLB 

SPDT CMOS analog switch 

HI1-5051 

8100622EA/MLB 

Dual SPDT CMOS analog switch 

HI1-574A 

5962-8512704XA 

12 bit A to D converter 

H14-0201HS 

5962-86716012A 

High speed quad SPST CMOS analog switch 

H14-0546 

5962-85131013A 

16 channel CMOS analog mux w/o.v. Protection 

H14-0547 

5962-85131023A 

8-channel CMOS differential analog mux w/o.v. Protection 

H14-0548 

77052022A 

8-channel CMOS analog mux w/o.v. Protection 

HI4-0549 

5962-85131032A 

4 channel CMOS differential analog mux w/o.v. Protection 

H14-5043 

81006122A 

Dual SPDT CMOS analog switch 

HI4-5045 

81006142A 

Dual DPST CMOS analog switch 

H14-5049 

81006202A 

Dual DPST CMOS analog switch 

H14-5051 

81006222A 

Dual SPDT CMOS analog switch 

H14-574A 

5962-8512704YA 

12 bit A to D converter 

HM1-6504 

8102405VA 

4K x 1 synchronous RAM 

HM1-6504 

JM38510/24501BVA 

4K x 1 synchronous RAM 

HM1-6504B 

8102403VA 

4K x 1 synchronous RAM 

HM1-6504S 

8102401VA 

4K x 1 synchronous RAM 

HM1-6514 

8102406VA 

IK x4 synchronous RAM 

HM1-6514 

JM38510/24502BVA 

IK x 4 synchronous RAM 

HM1-6514B 

8102404VA 

IK x4 synchronous RAM 

HM1-6514S 

8102402VA 

IK x 4 synchronous RAM 

HM1-6516 

6403601JA 

2K x 8 synchronous RAM 

HM1-6516 

JM38510/29102BJA 

2K x 8 synchronous RAM 

HM1-65162 

JM38510/29104BJA 

2K x 8 asynchronous RAM 

HM1-65162 

0403602JA 

2K x 8 asynchronous RAM 

HM1-65162B 

0403606J A 

2K x 8 asynchronous RAM 

HM1-65162B 

JM30510/29110BJA 

2K x 8 asynchronous RAM 

HM1-65162C 

8403603JA 

2K x 8 asynchronous RAM 

HM1-6516B 

0403607JA 

2K x 8 synchronous RAM 

HM1-65262 

0413201RA 

2K x 8 SRAM CDIP 

HM1-65262 

JM38510/29103BRA 

16Kx 1 asynchronous RAM 

HM1-65262B 

8413203RA 

2K x 8 SCRAM CDIP 

HM1-65262B 

JM38510/29109BRA 

16Kx 1 asynchronous RAM 

HM1-65642B 

JM38510/29205BXA 

8K x 8 asynchronous RAM 

HM1-6617 

5962-6954001JA 

2Kx8 fuse link PROM 

HM1-6617B 

5962-6954002JA 

2K x 8 fuse link PROM 

HM1-6642 

5962-0069001JA 

512x8 fuse link PROM 

HM1-6642B 

5962-6669002JA 

512x8 fuse link PROM 

HM4-6516 

8403601ZA 

2K x 8 synchronous RAM 

HM4-6516 

JM38510/29102BXA 

2K x 8 synchronous RAM 

HM4-65162 

84036022A 

2K x 8 asynchronous RAM 

HM4-65162 

JM38510/29104BXA 

2K x 8 asynchronous RAM 

HM4-65162B 

84036062A 

2K x 8 asynchronous RAM 

HM4-65162C 

8403603ZA 

2K x 8 asynchronous RAM 

HM4-6516B 

8403607ZA 

2K x 8 synchronous RAM 

HM4-65262 

8413201YA 

2K x 8 SRAM LCC 

HM4-65262 

JM38510/29103BYA 

16K x 1 asynchronous RAM 

HM4-65262B 

8413203YA 

2K x8 SCRAM LCC 

HM4-65262B 

JM38510/29109BYA 

16Kx 1 asynchronous RAM 

HM4-65642B 

JM38510/29205BYA 

8K x 8 asynchronous RAM 

HM4-6617 

5962-8954001XA 

2K x 8 fuse link PROM 

HM4-6617B 

5962-8954002XA 

2K x 8 fuse link PROM 

HM4-6642 

5962-88690013A 

512x8 fuse link PROM 

HM4-6642B 

5962-88690023A 

512x8 fuse link PROM 

HM6-6817 

5962-8954001 LA 

2K x8 fuse link PROM 

HM6-6617B 

5962-8954002LA 

2Kx 8 fuse link PROM 

HM6-6642 

5962-8869001 LA 

512x8 fuse link PROM 

HM6-6642B 

5962-8869002LA 

512x8 fuse link PROM 

HS1-3282 

5962-8688001QA 

ARINC 429 bus Interface 

HS4-3282 

5962-8688001 XA 

ARINC 429 bus interface 


mm 


Hi-Rel 
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ICL7667MJA 

5962-8766001 PA 

ICL7667MTV 

5962-8766001GA 

1CL8038AMJD 

5962-8877201CA 

ICL8211MTY 

5962-8984201 GA 

ICL8212MTY 

5962-8984202GA 

ICM7170MDG 

5962-8765301JA 

ICM7170MDG 

5962-8765301JC 

ICM7555MTV 

5962-8950303GA 

ICM7556MJD 

5962-8950304CA 

IH5040MDE 

JM38510/10501BEA 

IH5041MDE 

JM38510/10502BEA 

IH5042MDE 

JM38510/10503BEA 

IH5043MDE 

JM38510/10504BEA 

IH5043MJE 

8100604EA 

IH5044MDE 

JM38510/10505BEA 

IH5045MDE 

JM38510/10506BEA 

IH5108MJE 

7705203EA 

IH5116MJI 

5962-8513104XA 

IH5140MJE 

8100609EA/INT 

IH5141MJE 

8100610EA/INT 

IH5142MJE 

8100611EA/INT 

IH5143MJE 

8100612EA/INT 

IH5145MJE 

8100614EA/INT 

IH5151MJE 

8100622EA/INT 

IH5208MJE 

5962-8513106EA 

IH5352MJE 

5962-8875001 EA 

IH5144MJE 

8100613EA/INT 

IH6108MJE 

7705201EA 

MD80C86 

8405201QA 

MD80C86-2 

8405202QA 

MD80C88 

5962-8601601QA 

MD82C52 

8501501XA 

MD82C54 

84065O1JA 

MD82C55A 

8406602QA 

MD82C55A-5 

8406601QA 

MD82C59A 

5962-8501602YA 

MD82C59A-5 

5962-8501601YA 

MD82C82 

8406701RA 

MD82C83H 

8406702RA 

MD82C84A 

8406801VA 

MD82C86H-5 

5962-8757701 RA 

MD82C87H-5 

5962-8757702RA 

MD82C88 

8406901 RA 

MD82C89 

5962-8552801 RA 

MR80C86 

8405201XA 

MR80C88 

5962-8601601XA 

MR82C52 

85015013A 

MR82C54 

84065013A 

MR82C55A 

8406602XA 

MR82C55A-5 

8406601XA 

MR82C59A 

5962-85016023A 

MR82C59A-5 

5962-85016013A 

MR82C82 

84067012A 

MR82C83H 

84067022A 

MR82C84A 

84068012A 

MR82C86H-5 

5962-87577012A 

MR82C87H-5 

5962-87577022A 

MR82C88 

84069012A 

MR82C89 

5962-85528012A 

V100ZA05 

87063-037 

V100ZA3 

87063-038 

V100ZA4 

87063-039 

V120ZA05 

87063-041 

V120ZA1 

87063-042 

V120ZA4 

87063-043 

V120ZA6 

87063/044 

V130LA20B 

MIL-R-83530/1-2000B 

V150LA20B 

MIL-R-83530/1-2200D 

V150ZA05 

87063-045 

V150ZA1 

87063-046 

V150ZA4 

87063-047 

V150ZA8 

87063-048 

V180ZA05 

87063-049 

V180ZA1 

87063-050 

V180ZA10 

87063-052 

V180ZA5 

87063-051 

V22ZA05 

87063-001 

V22ZA1 

87063-002 

V22ZA2 

87063-003 

V22ZA3 

87063-004 


DESCRIPTION 


Dual power MOS drlver-cerdlp 

Dual power MOS driver-can 

Waveform generator 

Voltage reference/indicator 

Voltage reference/indicator 

Micro P-compatlble real time dock 

Micro P-compatible real time dock 

CMOS general purpose timer 

CMOS Dual general pupose timer 

SPST 75 ohm high-level CMOS analog switch 

Dual SPST 75 ohm high-level CMOS analog switch 

SPDT 75 ohm high-level CMOS analog switch 

Dual SPDT 75 ohm high-level CMOS analog switch 

Dual SPDT 75 ohm high-level CMOS analog switch 

DPST 75 ohm high-level CMOS analog switch 

Dual DPST 75 ohm high-level CMOS analog switch 

8-channel Fault Protected CMOS analog multiplexer 

16-channel Fault Protected CMOS analog 

SPST high-level CMOS analog switch 

Dual SPST high-level CMOS analog switch 

SPDT high-level CMOS analog switch 

Dual SPDT high-level CMOS analog switch 

Dual DPST high-level CMOS analog switch 

CMOS analog switch 

4-channel differential Fault Protected CMOS analog 
Quad video switch 

DPST high-level CMOS analog switch 
8-channel CMOS analog multiplexer 
Static 16-bltmlcroprocessor-5MHZ 
Static 16-bit mteroprocessor-8MHZ 
8/16 bit mlcroprocessor-5MHZ 
Serial controller interface 
Programmable Interval-timer 
Programmable peripheral Interface 
Programmable peripheral interface 
Priority interrupt controller 
Priority interrupt controller 
Octal latching bus driver 
Octal latching Inverting bus driver 
Clock generator driver 
Octal bus transceivers 
Octal bus transceivers 
Bus controller 
Bus arbiter 

Static 16-bit microprocessor-5MHZ 

8/16 bit mlcroprocessor-5MHZ 

Serial controller Interface 

Programmable Interval timer 

Programmable peripheral interface 

Programmable peripheral Interface 

Priority Interrupt controller 

Priority Interrupt controller 

Octal latching bus driver 

Octal latching Inverting bus driver 

Clock generator driver 

Octal bus transceivers 

Octal bus transceivers 

Bus controller 

Bus arbiter 

100V MOV varistor 

100V MOV varistor 

100V MOV varistor 

12V MOV varistor 

12V MOV varistor 

12V MOV varistor 

12V MOV varistor 

130V MOV varistor 

150V MOV varistor 

150V MOV varistor 

150V MOV varistor 

150V MOV varistor 

150V MOV varistor 

180V MOV varistor 

180V MOV varistor 

180V MOV varistor 

180V MOV varistor 

122V MOV varistor 

122V MOV varistor 

122V MOV varistor 

122V MOV varistor 
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V24ZA50 

87063-005 

122V MOV varistor 

V275LA40B 

MIL-R-83530/1-4300E 

250V MOV varistor 

V27ZA05 

87063-006 

27V MOV varistor 

V27ZA1 

87063-007 

27V MOV varistor 

V27ZA2 

87063-008 

27V MOV varistor 

V27ZA4 

87063-009 

27V MOV varistor 

V27ZA60 

87063-010 

27V MOV varistor 

V320LA40B 

MIL-R-83530/1-5100E 

320V MOV varistor 

V33ZA05 

87063-011 

33V MOV varistor 

V33ZA1 

87063-012 

33V MOV varistor 

V33ZA2 

87063-013 

33V MOV varistor 

V33ZA5 

87063-014 

33V MOV varistor 

V33ZA70 

87063-015 

33V MOV varistor 

V36ZA80 

87063-016 

36V MOV varistor 

V39ZA05 

87063-017 

39V MOV varistor 

V39ZA1 

81063-018 

39V MOV varistor 

V39ZA3 

87063-019 

39V MOV varistor 

V39ZA6 

87063-020 

39V MOV varistor 

V47ZA05 

87063021 

47V MOV varistor 

V47ZA1 

87063-022 

47V MOV varistor 

V47ZA3 

87063023 

47V MOV varistor 

V47ZA7 

87063-024 

47V MOV varistor 

V56ZA05 

87063-025 

56V MOV varistor 

V56ZA2 

87063-026 

56V MOV varistor 

V56ZA3 

87063027 

56V MOV varistor 

V56ZA8 

87063-028 

56V MOV varistor 

V68ZA05 

87063-029 

68V MOV varistor 

V68ZA10 

87063-032 

68V MOV varistor 

V68ZA2 

87063-030 

68V MOV varistor 

V68ZA3 

87063-031 

68V MOV varistor 

V82ZA05 

87063-033 

82V MOV varistor 

V82ZA12 

87063-036 

82V MOV varistor 

V82ZA2 

87063-034 

82V MOV varistor 

V82ZA4 

87063-035 

82V MOV varistor 

HD4-15530 

78029013A 

Manchester encodor-decoder 

HI1-0507 

JM35510/19003BXA 

Differential 8-Ch CMOS analog mux 

MR80C86-2 

8405202XA 

Static 16-bit mlcroprocessor-8MHZ 

V100ZA15 

87063-040 

100V MOV varistor 

40MMDB 

90065-001 

Hi-Rel MOV 

40MMDB 

90065-004 

Hi-Rel MOV 

40MMDB 

90065-005 

Hi-Rel MOV 

40MMDB 

90065-007 

Hi-Rel MOV 

40MMDB 

90065-008 

Hi-Rel MOV 

40MMDB 

90065-013 

Hi-Rel MOV 

40MMDB 

90065-014 

Hi-Rel MOV 

40MMDB 

90065-016 

Hi-Rel MOV 

40MMDB 

90065-018 

Hi-Rel MOV 

40MMDB 

90065-019 

Hi-Rel MOV 

40MMDB 

90065-020 

Hi-Rel MOV 

40MMDD 

90065-022 

Hi-Rel MOV 


VIX *II 


Hi-Rel 









Military Cross Reference - by mil ref number 


MILITARY REFERENCE 

HARRIS 

DEVICE 

5962-85016013A 

MR82C59A-5 

5962-8501601YA 

MD82C59A-5 

5962-85016023A 

MR82C59A 

5962-8501602YA 

MD82C59A 

5962-8512704XA 

HI1-574A 

5962-8512704W 

HW-574A 

5962-85131013A 

HI4-0546 

5962-8513101XA 

HI1-0546 

5962-8513101XA 

HI1-0546 

5962-85131023A 

H14-0547 

5962-8513102XA 

HI1-0547 

5962-85131032A 

H14-0549 

5962-8513103EA 

HI1-0549 

5962-8513104XA 

IH5116MJI 

5962-8513106EA 

IH5208MJE 

5962-8515301CA 

CD54HC73 

5962-8515401CA 

CD54HC107 

5962-85528012A 

MR82C89 

5962-8552801RA 

MD82C89 

5962-8601601QA 

MD80C88 

5962-8601601XA 

MR80C88 

5962-8606101EA 

CD54HC157 

5962-8606201 RA 

CD54HC563 

5962-8670101JA 

CD54HCT154 

5962-86716012A 

H14-0201HS 

5962-8671601 EA 

HI1-0201HS 

5962-8681201EA 

CD54HC368 

5962-8681301 RA 

CD54HC533 

5962-8681401 RA 

CD54HC534 

5962-8681501 RA 

CD54HC564 

5962-8681701 EA 

CD54HC597 

5962-8681801RA 

CD54HC688 

5962-8681901 EA 

CD54HC4049 

5962-8682001 EA 

CD54HC4050 

5962-8682101 EA 

CD54HC42 

5962-8682201JA 

CD54HC154 

5962-8682301 EA 

CD54HC158 

5962-8682501 EA 

CD54HC173 

5962-8682601 EA 

CD54HC194 

5962-8682701 EA 

CD54HC195 

5962-8682801 EA 

CD54HC366 

5962-8683101CA 

CD54HCTOO 

5962-8684701 EA 

CD54HC123 

5962-8684801 CA 

CD54HC126 

5962-8685201CA 

CD54HCT32 

5962-8685301 CA 

CD54HCT74 

5962-8685401 EA 

CD54HCT161 

5962-8685501 EA 

CD54HCT165 

5962-8685601 RA 

CD54HCT573 

5962-8685701 RA 

CD54HCT688 

5962-86860012A 

HA4-4902 

5962-8686001 EA 

HA1-4902 

5962-8686701 RA 

CD54HCT373 

5962-8688001QA 

HS1-3282 

5962-8688001 XA 

HS4-3282 

5962-8688301 CA 

CD54HCT08 

5962-8688401EA 

CD54HC238 

5962-8688501JA 

CD54HC646 

5962-8688601 EA 

CD54HC4538 

5962-8689001 CA 

CD54HCT14 

5962-8689101EA 

CD54HC191 

5962-87577012A 

MR82C86H-5 

5962-8757701 RA 

MD82C86H-5 

5962-87577022A 

MR82C87H-5 

5962-8757702RA 

MD82C87H-5 

5962-8764701 CA 

CD54HC03 

5962-8765301 JA 

ICM7170MDG 

5962-8765301JC 

ICM7170MDG 

5962-8766001GA 

ICL7667MTV 

5962-8766001 PA 

ICL7667MJA 

5962-8767301 CA 

DG180AP 

5962-8767301IA 

DG180AA 

5962-87677012A 

HA4-5330 

5962-8767701 CA 

HA1-5330 

5962-8768001 EA 

CD54HC4060 

5962-8772101 CA 

CD54HC125 

5962-8772201 CA 

CD54HC4075 

5962-8772401 EA 

CD54HC193 

5962-8772501 RA 

CD54HCT273 

5962-8773301 EA 

CD54HC4511 


DESCRIPTION 


Priority Interrupt controller 
Priority Interrupt controller 
Priority Interrupt controller 
Priority interrupt controller 
12 bit A to D converter 
12 bit A to D converter 

16 channel CMOS analog mux w/o.v. Protection 
16 channel CMOS analog mux w/o.v. Protection 
16 channel CMOS analog mux w/o.v. Protection 
8-channel CMOS differential analog mux w/o.v. Protection 
8 channel CMOS differential analog mux w/o.v. Protection 
4 channel CMOS differential analog mux w/o.v. Protection 
4 channel CMOS differential analog mux w/o.v. Protection 
16-channel Fault Protected CMOS analog 
4-channel differential Fault Protected CMOS analog 
Dual J-K flip-flop w/reset 
Dual J-K flip-flop w/reset 
Bus arbiter 
Bus arbiter 

8/16 bit mlcroprocessor-5MHZ 

8/16 bit mlcroprocessor-5MHZ 

Quad 2-input multiplexer 

Octal transparent latch, 3-state, inverting 

4-to-16 line decoder/demultiplexer 

High speed quad SPST CMOS analog switch 

High speed quad SPST CMOS analog switch 

Hex buffer/line driver, 3-state, Inverting 

Octal transparent latch, 3-state, Inverting 

Octal D-type flip-flop, 3-state, Inverting 

Octal D-type flip-flop, 3-state, Inverting 

8-bit shift register with I/P latch 

8-bit magnitude comparator 

Hex Inverting HIGH-to-LOW level shifter 

Hex HIGH-to-LOW level shifter 

4-to-16-l!ne decoder/demultiplexer 
Quad 2-Input multiplexer Inverting 
Quad D-type flip-flop, 3-state 
4-blt bidirectional universal shift register 
4-bit parallel access shift register 
Hex buffer/line driver, 3-state, Inverting 
Quad 2-input NAND gate 

Dual retriggerable monostable multivibrator w/reset 

Quad 3-state buffer 

Quad 2-Input OR gate 

Dual D flip-flop w/set and reset 

Synchronous 4-bit binary counter, asynchronous reset 

8-bit parallel-ln serial-out shift register 

Octal transparent latch, 3-state 

8-bit magnitude comparator 

Precision quad comparator 

Precision quad comparator 

Octal transparent latch, 3-state 

ARINC 429 bus Interface 

ARINC 429 bus Interface 

Quad 2-Input AND gate 

3-to-8 line decoder/demultiplexer 

Octal bus transcelver/reglster, 3-state 

Dual retrlg prec monostable multivibrator 

Hex Inverting Schmitt Trigger 

Synchronous 4-blt binary up/down counter 

Octal bus transceivers 

Octal bus transceivers 

Octal bus transceivers 

Octal bus transceivers 

Quad 2-Input NAND gate w/open collector 

Micro P-compatible real time clock 

Micro P-compatible real time clock 

Dual power MOS driver-can 

Dual power MOS driver-cendip 

Dual SPST switch 

Dual SPST switch 

High speed sample and hold 

High speed sample and hold 

14-stage binary ripple counter w/oscillator 

Quad 3-state buffer 

Triple 3-lnputOR gate 

Synchronous 4-blt binary up/down counter 

Octal D-type flip-flop w/reset 

BCD-to-/ segment latch/decoder/driver 







Military Cross Reference - by mil ref number 


MILITARY REFERENCE 

HARRIS 

DEVICE 

5962-8775401EA 

CD54HC4053 

5962-87783012A 

HA4-2400 

5962-3778301 EA 

HA1-2400 

5962-87784012A 

HA4-5190 

5962-8778401CA 

HA1-5190 

5962-8778401XA 

HA2-5190 

5962-8778501XA 

HA2-2541 

5962-87787012A 

HA4-2539 

5962-8778701CA 

HA1-2539 

5962-8780501 EA 

CD54HC221 

5962-8780601RA 

CD54HC299 

5962-8780701RA 

CD54HC377 

5962-8780801 EA 

CD54HC192 

5962-8780901 RA 

CD54HC640 

5962-88502012A 

HA4-5104 

5962-8850201 CA 

HA1-5104 

5962-8855601 EA 

CD54HC4052 

5962-8857601 CA 

CD54HC21 

5962-8860601 EA 

CD54HC237 

5962-8862401JA 

CD54HCT4059 

5962-8867101 EA 

CD54HCT191 

5962-8867201 EA 

CD54HCT85 

5962-88690013A 

HM4-6642 

5962-8869001JA 

HM1-6642 

5962-8869001 LA 

HM6-6642 

5962-88690023A 

HM4-6642B 

5962-8869002JA 

HM1-6642B 

5962-8869002LA 

HM6-6642B 

5962-8875001 EA 

IH5352MJE 

5962-8875701EA 

CD54HCT4046 

5962-8875901 EA 

CD54HCT173 

5962-8877201 CA 

ICL8038AMJD 

5962-8944501JA 

CD54HC4059 

5962-8945801 EA 

CD54HCT4020 

5962-89502012A 

HA4-2544 

5962-8950201GC 

HA2-2544 

5962-8950201 PA 

HA7-2544 

5962-8950303GA 

ICM7555MTV 

5962-8950304CA 

ICM7556MJD 

5962-8950701CA 

CD54HC4066 

5962-8954001JA 

HM1-6617 

5962-8954001 LA 

HM6-6617 

5962-8954001XA 

HM4-6617 

5962-8954002JA 

HM1-6617B 

5962-8954002LA 

HM6-6617B 

5962-8954002XA 

HM4-6617B 

5962-89548012A 

HA4-5102 

5962-8954801QC 

HA2-5102 

5962-8954801 PA 

HA7-5102 

5962-8960901EA 

CD54HC4046A 

5962-89627002A 

KA4-5137 

5962-89627012A 

HA4-5127 

5962-8962701 QC 

HA2-5127 

5962-8962701 PA 

HA7-5127 

5962-8962702QC 

HA2-5137 

5962-8962702PA 

HA7-5137 

5962-89627032A 

HA4-5147 

5962-8962703QC 

HA2-5147 

5962-8962703PA 

HA7-5147 

5962-89631012A 

HA4-5111 

5962-8963101Q A 

HA2-5111 

5962-8963101PA 

HA7-5111 

5962-89632012A 

HA4-5112 

5962-8963201QA 

HA2-5112 

5962-8963201 PA 

HA7-5112 

5962-89634012A 

HA4-5114 

5962-8963401CA 

HA1-5114 

5962-89635012A 

HA4-5101 

5962-8963501 QC 

HA2-5101 

5962-8963501 PA 

HA7-5101 

5962-89636012A 

HA4-5002 

5962-8963601QC 

HA2-5002 

5962-8963601 PA 

HA7-5002 

5962-8964301XA 

HA2-2542 

5962-89648012A 

HA4-2540 

5962-8964801CA 

HA1-2540 

5962-89656022A 

HA4-5142 

5962-8965602GC 

HA2-5142 

5962-8965602PA 

f A7-5142 

5962-89656032A 

HA4-5144 


DESCRIPTION 


Triple 2 channel analog multiplexer/demultiplexer 

4 channel prog, op-amp 

4 channel prog, op-amp 

Wideband fast settling op-amp 

Wdeband fast settling op-amp 

Wdeband fast settling op-amp 

Wdeband fast settling unity gain stable op-amp 

High slew rate wideband op-amp 

High slew rate wideband op-amp 

Dual monostable multivibrator w/reset 

8-bit universal shift register, 3-state 

Octal D-type flip-flop with data enable 

Synchronous BCD decade up/down counter 

Octal bus transceiver, 3-state Inverting 

Quad low nolso hl-perf op-amp 

Quad low nolso hl-perf op-amp 

Dual 4-channel analog multiplexer/demultlploxor 

Dual 4-Input AND gate 

3- to-8 line decoder with latch 
Programmable dlvIded-by-’N* counterC352 
Synchronous 4-bit binary up/down countor 

4- bit magnitude comparator 
512 x 8 mso link PROM 
512x8 fuse link PROM 
512x8 fuse link PROM 
512x8 fuse link PROM 
512x8 fuse link PROM 
512x8 fuse link PROM 
Quad video switch 
Phase-lock loop with VCO 
Quad D-type flip-flop, 3-state 
Waveform generator 

Prog, divide by N counter 
14 stage binary rlpplo counter 
Video op-amp 
Video op-amp 
Video op-amp 

CMOS general purpose timer 
CMOS Dual general pupose timer 
Quad bilateral switch 
2K x 8 fuse link PROM 
2K x 8 fuse link PROM 
2K x 8 fuse link PROM 
2K x 8 fuse link PROM 
2K x 8 fuse link PROM 
2K x 8 fuse link PROM 
Dual low noise hl-perf op-amp 
Dual low noise hl-perf op-amp 
Dual low noise hi-perf op-amp 
Phase-locked loop with VCO 
Ultra low noise precision op-amp 
Ultra low noise precision op-amp 
Ultra low noise precision op-amp 
Ultra low noise precision op-amp 
Ultra low noise precision op-amp 
Ultra low noise precision op-amp 
Ultra low noise wideband op-amp 
Ultra low noise wideband op-amp 
Ultra low noise wideband op-amp 
Low noise hl-performance op-amp 
Low noise hi-performance op-amp 
Low noise hl-performance op-amp 
Dual low noise hl-perf op-amp 
Dual low noise hl-perf op-amp 
Dual low noise hl-perf op-amp 
Quad low noise hi-perf op-amp 
Quad low noise hl-perf op-amp 
Low noise hl-performance op-amp 
Low noise hi-performance op-amp 
Low noise hl-performance op-amp 
Current driver op-amp 
Current driver op-amp 
Current driver op-amp 
High output current op-amp 
Wideband fast settling op-amp 
Wideband fast settling op-amp 
Dual ultra low power op-amp 
Dual ultra low power op-amp 
Dual ultra low power op-amp 
Quad ultra low power op-amp 








Military Cross Reference - by mil ref number 


MILITARY REFERENCE 


HARRIS 

DEVICE 


DESCRIPTION 


5962-8965603CA 
5962-8970001EA 
5962-8970101EA 
5962-8970201 EA 
5962-8970301CA 
5962-8970401CA 
5962-8970501 EA 
5962-8970701 EA 
5962-8970801 EA 
5962-8970901 CA 
5962-8974001RA 
5962-8974301 EA 
5962-8974501 EA 
5962-8974601 CA 
5962-8974701 CA 
5962-8975101 CA 
5962-8976501 EA 
5962-8976901 RA 
5962-8977101 EA 
5962-8984201QA 
5962-8984202GA 
5962-8984301 CA 
5962-8984401 CA 
5962-8984501 CA 
5962-8984901 RA 
5962-8989001 CA 
5962-8994601 EA 
5962-8994701MEA 
5962-9050501MEA 
5962-9052401 MEA 
5962-9052501MQA 
5962-9052502MQA 
5962-9055301 EA 
5962-9057401 EA 
5962-9059701 MEA 
5962-9064001 CA 
5962-9065101 MCA 
5962-9065201MEA 
5962-9070101 MEA 
5962-9070201 MEA 
5962-9070301 MEA 
5962-9070501 MEA 
5962-9070601MEA 
5962-9075801 MEA 
5962-9084901 MCA 
5962-8682401 EA 
7702301EA 
7702501EA 
7703201 JA 
7703702EA 
7704402CA 
7704701 EA 
7704801 EA 
770520-12A 
7705201EA 
7705201 EC 
77052022A 
7705202EA 
7705203EA 
78003022A 
7800302QC 
7800302PA 
78029013A 
7802901 JA 
80016012A 
8001601 CA 
8100604EA 
8100609EA/1NT 
8100609EA/MLB 
8100610EA/1NT 
8100610EA/MLB 
8100611EA/INT 
8100611EA/MLB 
81006122A 
8100612EA/INT 
8100612EA/MLB 
8100613EA/1NT 
8100613EA/MLB 
81006142A 
8100614EA/1NT 
8100614EA/MLB 


HA 1-5144 

CD54HCT123 

CD54HCT175 

CD54HCT112 

CD54HCT27 

CD54HCT164 

CD54HCT257 

CD54HCT162 

CD54HCT258 

CD54HCT11 

CD54HCT640 

CD54HCT174 

CD54HCT238 

CD54HCT30 

CD54HCT04 

CD54HCT02 

CD54HC283 

CD54HCT377 

CD54HCT4060 

ICL8211MTY 

ICL8212MTY 

CD54HCT10 

CD54HCT86 

CD54HCT132 

CD54HCT534 

CD54HCT393 

CD54HC190 

CD54HCT4040 

CD54HCT153 

CD54HCT251 

HDI-6402R 

HDI-6402B 

CD54HC40103 

CD54HCT40102 

CD54HCT4017 

CD4016B 

CD54HCT126 

CD54HCT151 

CD54HCT109 

CD54HCT157 

CD54HCT158 

CD54HCT160 

CD54HCT367 

CD54HCT75 

CD54HCT107 

CD54HC160 

CD4520B 

CD4094B 

CD4515B 

CD4585B 

CD4078B 

CD4555B 

CD4556B 

HI1-0508 

IH6108MJE 

HI1-0508 

HI4-0548 

HI1-0548 

IH5108MJE 

HA4-2640 

HA2-2640 

HA7-2640 

HD4-15530 

HD1-15530 

HA4-2420 

HA 1-2420 

IH5043MJE 

IH5140MJE 

H11-5040 

IH5141MJE 

HI1-5041 

IH5142MJE 

HI1-5342 

HI4-5043 

IH5143MJE 

HI1-5043 

IH5144MJE 

HI1-5044 

H14-5045 

IH5145MJE 

H11-5045 


Quad ultra low power op-amp 

Dual retrlggerable monostable multivibrator w/set and reset 

Quad D-type flip-flop w/reset-not In data base 

Dual J-K flip-flop w/set and reset 

Triple 3-Input NOR gate 

8-bit serlaf-in parallel-out shift register 

Quad 2-Input multiplexer, 3-state 

Synchronous BCD decade counter, synchronous reset 

Quad 2-line-to-4-l!ne data selector 

Triple 3-Input AND gate 

Octal bus transceiver, 3-state, Inverting 

Hex D-type flip-flop w/reset 

3- to-8 line decoder/demultiplexer 
8-Input NAND 

Hex Inverter 

Quad 2-Input NOR gate 

4- bit binary full adder w/fast carry 
Octal D-type flip-flop with data enable 

14-stage binary ripple counter w/oscillator 
Voltage reference/indicator 
Voltage reference/indicator 
Triple 3-Input NAND gate 
Quad 2-Input exclusive OR gate 
Quad 2-input NAND Schmitt Trigger 
Octal D-type flip-flop, 3-state, Inverting 
Dual 4-bit binary ripple counter 
Presettable SYN BCD up/down counter 
12-bit binary ripple counter 
Dual 4-input multiplexer 
8-input multiplexer, 3-state 
UART 2MH 
UART8MH 

8-bit blnaiy down counter 

8-bit synchronous BCD down counter 

Johnson decade counter with 10 decoded outputs 

Quad bilateral switch 

Quad 3-state buffer 

8-Input multiplexer 

Dual J-K flip-flop w/set and reset 

Quad 2-input multiplexer 

Quad 2-input multiplexer. Inverting 

Synchronous BCD decade counter,asynchronous reset 

Hex buffer/line driver, 3-state 

Quad bistable transparent latch 

Dual J-K flip-flop w/reset 

Synchronous BCD decade counter, asynchronous reset 

Dual binary up counter 

8-stage shift-and-store bus register 

4-bit (atch/4-to-16 line decoder (outputs low) 

4-bit magnitude comparator 
8-Input NOR/OR gate 

Dual 1-of-4 decoder/demultiplexer (outputs high) 

Dual 1-of-4 decoder/demultiplexer (outputs low) 

8 channel CMOS analog mux 

8-channel CMOS analog multiplexer 

8 channel CMOS analog mux 

8-channel CMOS analog mux w/o.v. Protection 

8-channel CMOS analog mux w/o.v. Protection 

8-channel Fault Protected CMOS analog multiplexer 

High voltage op-amp 

High voltage op-amp 

High voltage op-amp 

Manchester encoder-decoder 

Manchester encoder-decoder 

High speed sample and hold 

High speed sample and hold 

Dual SPDT 75 ohm high-level CMOS analog switch 

SPST high-level CMOS analog switch 

Single SPST CMOS analog switch 

Dual SPST high-level CMOS analog switch 

Dual SPST CMOS analog switch 

SPDT high-level CMOS analog switch 

Single SPDT CMOS analog switch 

Dual SPDT CMOS analog switch 

Dual SPDT high-level CMOS analog switch 

Dual SPDT CMOS analog switch 

DPST high-level CMOS analog switch 

Single SPST CMOS analog switch 

Dual DPST CMOS analog switch 

Dual DPST high-level CMOS analog switch 

Dual SPST CMOS analog switch 
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MILITARY REFERENCE 

HARRIS 
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8100615EA/MLB 

HI1-5046 

Single DPDT CMOS analog 6wltch 

8100616EA/MLB 

HI1-5046A 

Single DPDT CMOS analog switch 

DPdT CMOS analog switch 

8100617EA/MLB 

H11-5047 

8100618EA/MLB 

HI1-5047A 

DPDT CMOS analog switch 

8100619EA/MLB 

HI1-5048 

Dual SPST CMOS analog switch 

81006202A 

HI4-5049 

Dual DPST CMOS analog switch 

8100620EA/M LB 

HU-5049 

Dual DPST CMOS analog switch 

8100621EA/MLB 

HI1-5050 

SPDT CMOS analog switch 

81006222A 

HI4-5051 

Dual SPDT CMOS analog switch 

8100622EA/INT 

IH5151MJE 

CMOS analog switch 

Dual SPDT CMOS analog switch 

8100622EA/M LB 

H11-5051 

8101602EA 

CD4029B 

Presettable up/down counter 

8101801EA 

CD4053B 

Triple 2 channel analog multiplexer/demultiplexer 

8102001CA 

CD4047B 

Monostabla/A-stable multivibrator 

8102401VA 

HM1-6504S 

4K x 1 synchronous RAM 

8102402VA 

HM1-6514S 

IK x 4 synchronous RAM 

8102403VA 

HM1-6504B 

4K x 1 synchronous RAM 

8102404VA 

HM1-6514B 

IK x 4 synchronous RAM 

8102405VA 

HM1-6504 

4K x 1 synchronous RAM 

8102406VA 

HM1-6514 

IK x 4 synchronous RAM 

81063-018 

V39ZA1 

39V MOV varistor 

8403601JA 

HM1-6516 

2K x 8 synchronous RAM 

8403601ZA 

HM4-6516 

2K x 8 synchronous RAM 

8403602JA 

HM1-65162 

2K x 8 asynchronous RAM 

8403602ZA 

HM4-65162 

2K x 8 asynchronous RAM 

8403603JA 

HM1-65162C 

2K x 8 asynchronous RAM 

8403603ZA 

HM4-65162C 

2K x 8 asynchronous RAM 

8403606JA 

HM1-65162B 

2K x 8 asynchronous RAM 

8403606ZA 

HM4-65162B 

2K x 8 asynchronous RAM 

8403607JA 

HM1-6516B 

2K x 8 synchronous RAM 

8403607ZA 

HM4-6516B 

2K x 8 synchronous RAM 

8403701 CA 

CD54HC00 

Quad 2-fnput NAND gate 

8403801 CA 

CD54HC10 

Triple 3-Input NAND gate 

8403901 CA 

CD54HC20 

Dual 4-input NAND gate 

8404001 CA 

CD54HC30 

8-Input NAND gate 

Quad 2-Input NOR gate 

8404101 CA 

CD54HC02 

8404201 CA 

CD54HC27 

Triple 3-Input NOR gate 

8404401 CA 

CD54HC4002 

Oual 4-lnput NOR gate 

8404501 CA 

CD54HC32 

Quad 2-Input OR gate 

8404601 CA 

CD54HC86 

Quad 2-input exclusive OR gate 

8404701 CA 

CD54HC08 

Quad 2-Input AND gate 

8404801 CA 

CD54HC11 

Triple 3-lnput AND gate 

8405201QA 

MD80C86 

Static 16-blt mlcroprocessor-5MHZ 

8405201XA 

MR80C86 

Static 16-bit microprocessor-5MHZ 

8405202QA 

MD80C86-2 

Static 16-bit mlcroprocessor-SMHZ 

8405202XA 

MR80C86-2 

Static 16-bit mlcroprocessor-8 MHZ 

8405601CA 

CD54HC74 

Dual D flip-flop w/set and reset 

8406201EA 

CD54HC138 

3-to-8-line decoder/demultlplexer, inverting 

8406401EA 

CD54HC147 

10-to-4-line priority encoder 

Programmable Interval timer 

84065013A 

MR82C54 

8406501JA 

MD82C54 

Programmable interval-timer 

8406601QA 

MD82C55A-5 

Programmable peripheral interface 

8406601XA 

MR82C55A-5 

Programmable peripheral interface 

8406602QA 

MD82C55A 

Programmable peripheral interface 

8406602XA 

MR82C55A 

Programmable peripheral Interface 

Octal latching bus driver 

84067012A 

MR82C82 

8406701RA 

MD82C82 

Octal latching bus driver 

84067022A 

MR82C83H 

Octal latching Inverting bus driver 

8406702RA 

MD82C83H 

Octal latching Inverting bus driver 

84068012A 

MRB2C84A 

Clock generator driver 

8406801VA 

MD82C84A 

Clock generator driver 

84069012A 

MR82C88 

Bus controller 

8406901RA 

MD82C88 

Bus controller 

8407001EA 

CD54HC75 

Quad bistable transparent latch 

8407101 RA 

CD54HC374 

Octal D-type flip-flop, 3-state 

8407201RA 

CD54HC373 

Octal transparent latch, 3-state 

8407301 EA 

CD54HC174 

Hex D-type flip-flop w/reset 

8407401 RA 

CD54HC240 

Octal buffer/line driver, 3-state, Inverting 

8407501 EA 

CD54HC161 

Synchrounous 4-bit binary counter, asynchronous reset 

8408501 RA 

CD54HC245 

Octal bus trancelver, 3-state 

8408801 EA 

CD54HC112 

Dual J-K flip-flop w/set and reset 

8408901EA 

CD54HC175 

Quad D-type flip-flop w/resot 

Quad bus transceiver, 3-state 

8409001CA 

CD54HC243 

8409101CA 

CD54HC14 

Hex Inverting Schmitt Trlagor 

8409201 EA 

CD54HC139 

Dual 2-of-4-Hne decoder/oomultlplexer 

8409301EA 

CD54HC153 

Dual 4-lnput multiplexer 

8409501EA 

8409601 RA 

CD54HC165 

CD54HC244 

8-bltparaIlel-ln/serlaI-out shift register 

Octal buffer/line driver, 3-state 

8409801CA 

CD54HC04 

Hex Inverter 

8409901RA 

CD54HC273 

Octal D-type flip-flop w/resot 

Dual 4-bit binary ripple countor 

8410001CA 

CD54HC393 




Hi-Rel 








Military Cross Reference - by mil ref number 


MILITARY REFERENCE 

HARRIS 

DEVICE 

8412801EA 

CD54HC151 

8413201RA 

HM1-65262 

8413201YA 

HM4-65262 

8413203RA 

HM1-65262B 

8413203YA 

HM4-65262B 

8415001EA 

CD54HC109 

8416201CA 

CD54HC164 

8404302CA 

CD54HC7266 

8500101 EA 

CD54HC365 

8500201EA 

CD54HC367 

8500301EA 

CD54HC4020 

8500401EA 

CD54HC4040 

85015013A 

MR82C52 

8501501XA 

MD82C52 

8509401EA 

CD54HC162 

8512401EA 

CD54HC257 

8512501EA 

CD54HC251 

8512801 RA 

CD54HC573 

8513001 RA 

CD54HCT244 

8550401EA 

CD54HCT138 

8550501 RA 

CD54HCT240 

8550601 RA 

CD54HCT245 

8550701 RA 

CD54HCT374 

8551901 EA 

CD54HC259 

8601001 CA 

CD54HCU04 

8601101EA 

CD54HC4017 

8601201 CA ! 

CD54HC4024 

8601301 EA 

CD54HC85 

8607601 EA 

CD54HC163 

8607701 CA 

CD54HC280 

87063-001 

V22ZA05 

87063-002 

V22ZA1 

87063-003 

V22ZA2 

87063-004 

V22ZA3 

07063-005 

V24ZA50 

87063-006 

V27ZA05 

87063-007 

V27ZA1 

87063-008 

V27ZA2 

87063-009 

V27ZA4 

87063-010 

V27ZA60 

87063-011 

V33ZA05 

87063-012 

V33ZA1 

87063-013 

V33ZA2 

87063-014 

V33ZA5 

87063-015 

V33ZA70 

87063-016 

V36ZA80 

87063-017 

V39ZA05 

87063-019 

V39ZA3 

87063-020 

V39ZA6 

87063-021 

V47ZA05 

87063-022 

V47ZA1 

87063-023 

V47ZA3 

87063-024 

V47ZA7 

87063-025 

V56ZA05 

87063-026 

V56ZA2 

87063-027 

V56ZA3 

87063-028 

V56ZA8 

87063-029 

V68ZA05 

87063-030 

V68ZA2 

87063-031 

V68ZA3 

87063-032 

V68ZA10 

87063-033 

V82ZA05 

87063-034 

V82ZA2 

87063-035 

V82ZA4 

87063-036 

V82ZA12 

87063-037 

V100ZA05 

87063-038 

V100ZA3 

87063-039 

V100ZA4 

87063-040 

V100ZA15 

87063-041 

V120ZA05 

87063-042 

V120ZA1 

87063-043 

V120ZA4 

87063-045 

V150ZA05 

87063-046 

V150ZA1 

87063-047 

V150ZA4 

87063-048 

V150ZA8 

87063-049 

V180ZA05 

87063-050 

V180ZA1 

87063-051 

V180ZA5 

87063-052 

V180ZA10 

87063/044 

V120ZA6 


DESCRIPTION 


8-Input multiplexer 

2K x 8 SRAM CDIP 

2K x 8 SRAM LCC 

2K x 8 SCRAM CDIP 

2K x 8 SCRAM LCC 

Dual J-K flip-flop w/set and reset 

8-btt serlal-ln/parailel-out shift register 

Quad exclusive NOR 

Hex buffer/line driver, 3-state 

Hex buffer/line driver, 3-state 

14 stage binary ripple counter 

12-bit binary ripple counter 

Serial controller Interface 

Serial controller Interface 

Synchronous BCD decade counter, asynchronous reset 

8-Input multiplexer, 3-state 
Octal transparent latch, 3-state 
Octal buffer/line driver, 3-state 

3- to-8-line decoder/demultiplexer, Inverting 
Octal buffer/line driver, 3-state, Inverting 
Octal buffer transceiver, 3-state 

Octal D-type flip-flop, 3-state 

8- blt addressable hatch 
Hex Inverter (unbuffered) 

Johnson decade counter w/10 decoded outputs 
7-stage binary ripple counter 

4- bit magnitude comparator 

Synchronous 4-bit binary counter, synchronous reset 

9- blt odd/even parity generator/checker 
122V MOV varistor 

122V MOV varistor 
122V MOV varistor 
122V MOV varistor 
122V MOV varistor 
27V MOV varistor 
27V MOV varistor 
27V MOV varistor 
27V MOV varistor 
27V MOV varistor 
33V MOV varistor 
33V MOV varistor 
33V MOV varistor 
33V MOV varistor 
33V MOV varistor 
36V MOV varistor 
39V MOV varistor 
39V MOV varistor 
39V MOV varistor 
47V MOV varistor 
47V MOV varistor 
47V MOV varistor 
47V MOV varistor 
56V MOV varistor 
56V MOV varistor 
56V MOV varistor 
56V MOV varistor 
68V MOV varistor 
68V MOV varistor 
68V MOV varistor 
68V MOV varistor 
82V MOV varistor 
82V MOV varistor 
82V MOV varistor 
82V MOV varistor 
100V MOV varistor 
100V MOV varistor 
100V MOV varistor 
100V MOV varistor 
12V MOV varistor 
12V MOV varistor 
12V MOV varistor 
150V MOV varistor 
150V MOV varistor 
150V MOV varistor 
150V MOV varistor 
180V MOV varistor 
180V MOV varistor 
180V MOV varistor 
180V MOV varistor 
12V MOV varistor 
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DESCRIPTION 

9055701EA 

CD4538B 

Dual precision monostable multivibrator 

JAN89007 

2N7123 

100V/38A, N-CH MOSFET 

JAN89007 

2N7124 

200V/30A, N-CH MOSFET 

JAN89007 

2N7125 

400V/14A, N-CH MOSFET 

JAN89007 

2N7126 

500V/12A, N-CH MOSFET 

JAN89009 

2N7119 

100V/14A, N-CH MOSFET 

JAN89009 

2N7120 

200V/9A, N-CH MOSFET 

JAN89009 

2N7121 

400V/5.5A, N-CH MOSFET 

JAN89009 

2N7122 

500V/4.5A, N-CH MOSFET 

JAN89025 

2N7241 

100V/14A, N-CH MOSFET 

JAN89025 

2N7242 

200V/9A, N-CH MOSFET 

JAN89025 

2N7243 

400V/5.5A, N-CH MOSFET 

JAN89025 

2N7244 

500V/4.5A, N-CH MOSFET 

JAN89026 

2N7224 

100V/30A, N-CH MOSFET 

JAN89026 

2N7225 

200V/27A, N-CH MOSFET 

JAN89026 

2N7227 

400V/12A, N-CH MOSFET 

JAN89026 

2N7228 

500V/13A, N-CH MOSFET 

JM38510/19002BXA 

HI1-0546 

Single 16-Oh CMOS analog muxw/o.v. Protection 

JM38510/19003BXA 

HI1-0507 

Differential 8-Ch CMOS analog mux 

JM38510/19004BXA 

HI1-0547 

Differential 8-Ch CMOS analog mux w/o.v. Protection 

JM38510/19005BEA 

HI1-0548 

Single 8-Ch CMOS analog muxw/o.v. Protection 

JM38510/05001BCA 

CD4011A 

Quad 2-Input NAND gate 

JM38510/05002BCA 

CD4012A 

Dual 4-input NAND gate 

JM38510/05003BCA 

CD4023A 

Triple 3-Input NAND gate 

JM38510/05051 BCA 

CD4011B 

Quad 2-Input NAND gate 

JM38510/05052BCA 

CD4012B 

Dual 4-Input NAND gate 

JM38510/05053BCA 

CD4023B 

Triple 3-input NAND gate 

JM38510/05101 BCA 

CD4013A 

Dual D flip-flops with set/reset capability 

JM38510/05102BEA 

CD4027A 

Dual J-K flip-flop with set/reset capability 

JM38510/05151 BCA 

CD4013B 

Dual D flip-flops with set/reset capability 

JM38510/05152BEA 

CD4027B 

Dual J-K flip-flop with set/reset capability 

JM38510/05201 BCA 

CD4000A 

Dual 3 Input NOR gate plus inverter 

JM38510/05203BCA 

CD4002A 

Dual 4 Input NOR gate 

JM38510/05204BCA 

CD4025A 

Triple 3-Input NOR gate 

JM38510/05252BCA 

CD4001B 

Quad 2 Input NOR gate 

JM38510/05253BCA 

CD4002B 

Dual 4 input NOR gate 

JM38510/05254BCA 

CD4025B 

Triple 3-Input NOR gate 

JM38510/05301 BCA 

CD4007A 

Dual complementary pair plus inverter 

JM38510/05302BEA 

CD4019A 

Quad AND/OR select gate 

JM38510/05351 BCA 

CD4007UB 

Dual complementary pair plus inverter 

JM38510/05352BEA 

CD4019B 

Quad ANb/OR select gate 

JM38510/05353BCA 

CD4030B 

Quad Exdusive-OR gate 

JM38510/05451BEA 

CD4008B 

4 Bit full adder with parallel carry out 

JM38510/05503BEA 

CD4049A 

Hex buffer/converter (inverting) 

JM38510/05504BEA 

CD4050A 

Hex buffer/converter (non-inverting) 

JM38510/05553BEA 

CD4049UB 

Hex buffer/converter (inverting) 

JM38510/05554BEA 

CD4050B 

Hex buffer/converter (non-inverting) 

JM38510/05555 BCA 

CD4041UB 

Quad true/complement buffer 

JM38510/05601 BEA 

CD4017A 

Decade counter/divider 

JM38510/05603BEA 

CD4020A 

14-stage binary ripple counter 

JM38510/05605BCA 

CD4024A 

7-stage binary ripple counter 

JM38510/05651 BEA 

CD4017B 

Decade counter/divider 

JM38510/05652BEA 

CD4018B 

Presettable divide by N counter 

JM38510/05653BEA 

CD4020B 

14-stage binary ripple counter 

JM38510/05654BEA 

CD4022B 

Octal counter/divider 

JM38510/05655BCA 

CD4024B 

7-stage binary ripple counter 

JM38510/05701 BCA 

CD4006A 

18-stage static shift register 

JM38510/05702BEA 

CD4014A 

8-stage static shift register 

JM38510/05703BEA 

CD4015A 

Dual 4 stage static shift register 

JM38510/05704BEA 

CD4021A 

8-stage static shift register 

JM38510/05705BEA 

CD4031A 

64 stage static shift register 

JM38510/05752BEA 

CD4014B 

8-stage static shift register 

JM38510/05753BEA 

CD4015B 

Dual 4 stage static shift register 

JM38510/05754BEA 

CD4021B 

8-stage static shift register 

JM38510/05852BCA 

CD4066B 

Quad bilateral switch 

JM38510/05951 BEA 

CD4028B 

BCD-to-decimal decoder 

JM38510/05604BEA 

CD4022A 

Octal counter/divider 

JM38510/10501 BEA 

IH5040MDE 

SPST 75 ohm high-level CMOS analog switch 

JM38510/10502BEA 

IH5041MDE 

bual SPST 75 ohm high-level CMOS analog switch 

JM38510/10503BEA 

IH5042MDE 

SPDT 75 ohm high-level CMOS analog switch 

JM38510/10504BEA 

1H5043MDE 

Dual SPDT 75 ohm high-level CMOS analog switch 

JM38510/10505BEA 

IH5044MDE 

DPST 75 ohm high-level CMOS analog switch 

JM38510/10506BEA 

IH5045MDE 

Dual DPST 75 ohm high-level CMOS analog switch 

JM38510/11601 BCA 

DG300AAP 

TTL compatible CMOS analog SW 

JM38510/11602BCA 

DG301AAP 

TTL compatible CMOS analog SW 

JM38510/11603BCA 

DG302AAP 

TTL compatible CMOS analog SW 

JM38510/11604BCA 

DG303AAP 

TTL compatible CMOS analog SW 

JM38510/12202BQA 

HA2-2600 

Widoband high impedanco amp 

JM38510/12203BGC 

HA2-2620 

Wldoband (uncomp) amp 

JM38510/12203BGC 

HA2-2600 

Widoband high impedenco amp 




Hi-Rel 








Military Cross Reference - BY mil ref number 


MILITARY REFERENCE 

HARRIS 

DEVICE 

DESCRIPTION 

JM38510/12203BPA 

HA7-2600 

Wideband high Impedance amp 

JM38510/12203BGA 

HA2-2620 

Wideband (uncomp) amp 

Precision high slew rate amp 

JM38510/12204BQC 

HA2-2500 

JM38510/12204BPA 

HA7-2500 

Precision high slew rate amp 

JM38510/12205BGA 

HA2-2510 

High slew rate amp 

JM38510/12205BGC 

HA2-2510 

High slew rate amp 

JM38510/12205BPA 

HA7-2510 

High slew rate amp 

JM38510/12206BQA 

HA2-2520 

High slew rate (uncomp) amp 

JM38510/12206BGC 

HA2-2520 

High slew rate (uncomp) amp 

JM38510/12206BPA 

HA7-2520 

High slew rate (uncomp) amp 

JM38510/12302BEA 

DG201AAP 

Quad SPST CMOS analog SW 

JM38510/17001BCA 

CD4081B 

Quad 2-Input AND gate 

JM38510/17002BCA 

CD4082B 

Dual 4-input AND gate 

JM38510/17003BCA 

CD4073B 

Triple 3-Input AND gate 

JM38510/17101BCA 

CD4071B 

Quad 2-Input OR gate 

JM38510/17102BCA 

CD4072B 

Dual 4-Input OR gate 

JM38510/17103BCA 

CD4075B 

Triple 3-Input OR gate 

Dual 2-wide, 2-Input AND/OR/INVERT (AOI) aate 

Expandable 4-wlder 2-Input AND/OR/INVEhT (AOI) gate 

JM38510/17201BCA 

JM38510/17202BCA 

CD4085B 

CD4086B 

JM38510/17203BCA 

CD4070B 

Quad exclusIve-ORgate 

Quad exclusive-NOR gate 

JM38510/17204BCA 

CD4077B 

JM38510/17401BCA 

CD4069UB 

Hex Inverter 

JM38510/17403BEA 

CD4502B 

Hex Inverter/buffer (3 state) 

JM38510/17504BEA 

CD4098B 

Dual monostable multivibrator 

JM38510/17601 BEA 

CD4099B 

8-bit addressable latch 

J M38510/19001BXA 

HI1-0506 

Single 16-Ch CMOS analog mux 

JM38510/19006BEA 

H11-0549 

Differential 4-Ch CMOS analog mux w/o.v. Protection 

JM38510/19007BEA 

HI1-0508 

8 channel CMOS analog mux 

JM38510/19008BEA 

HI1-0509 

4 channel CMOS differential analog mux 

JM38510/24501BVA 

HM1-6504 

4K x 1 synchronous RAM 

JM38510/24502BVA 

HM1-6514 

IK x 4 synchronous RAM 

JM38510/29102BJA 

HM1-6516 

2K x 8 synchronous RAM 

JM38510/29102BXA 

HM4-6516 

2K x 8 synchronous RAM 

JM38510/29103BRA 

HM1-65262 

16K x 1 asynchronous RAM 

J M38510/29103BYA 

HM4-65262 

16K x 1 asynchronous RAM 

JM38510/29104BJA 

HM 1-65162 

2K x 8 asynchronous RAM 

JM38510/29104BXA 

HM4-65162 

2K x 8 asynchronous RAM 

JM38510/29109BRA 

HM1-65262B 

16K x 1 asynchronous RAM 

JM38510/29109BYA 

HM4-65262B 

16K x 1 asynchronous RAM 

JM38510/29110BJA 

HM1-65162B 

2K x 8 asynchronous RAM 

JM38510/29205BXA 

HM1-65642B 

8K x 8 asynchronous RAM 

JM38510/29205BYA 

HM4-65642B 

8K x 8 asynchronous RAM 

Wideband (uncomp) amp 

JM38510/12203BPA 

HA7-2620 

MIL-R-83530/1-2000B 

V130LA20B 

130V MOV varistor 

MIL-R-83530/1-2200D 

V150LA20B 

150V MOV varistor 

MIL-R-83530/1-4300E 

V275LA40B 

250V MOV varistor 

MIL-R-83530/1 -5100E 

V320LA40B 

320V MOV varistor 

MIL-S-19500/368 

2N3440 

250V/1A, N-P-N 

MIL-S-19500/368 

2N3439 

350V/1A, N-P-N 

MIL-S-19500/384 

2N3584 

250V/2A, N-P-N 

MIL-S-19500/384 

2N3585 

300V/2A, N-P-N 

MIL-S-19500/439 

2N5039 

75V/20A, N-P-N 

MIL-S-19500/439 

2N5038 

90V/20A, N-P-N hl-speed 

MIL-S-19500/456 

2N5302 

60V/30A, N-P-N 

MIL-S-19500/456 

2N5303 

80V/30A, N-P-N 

MIL-S-19500/461 

2N6211 

-275V/-2A, P-N-P 

MIL-S-19500/461 

2N6212 

-300V/-2A, P-N-P 

MIL-S-19500/461 

2N6213 

-350V/-2A, P-N-P 

MIL-S-19500/485 

2N5415S 

-200V/-1A, P-N-P 

MIL-S-19500/485 

2N5416S 

-300V/-1A, P-N-P 

MIL-S-19500/488 

2N5672 

120V/30A, N-P-N hl-speed 

MIL-S-19500/488 

2N5671 

90V/30A, N-P-N 

MIL-S-19500/504 

2N6284 

10OV/20A, N-P-N 

MIL-S-19500/504 

2N6283 

80V/20A, N-P-N 

MIL-S-19500/505 

2N6287 

-100V/-20A, P-N-P 

MIL-S-19500/505 

2N6286 

-80V/-20A, P-N-P 

MIL-S-19500/523 

2N6383 

40V/10A, N-P-N 

MIL-S-19500/523 

2N6384 

60V/10A, N-P-N 

MIL-S-19500/523 

2N6385 

80V/10A, N-P-N 

MIL-S-19500/525 

2N6546 

300V/15A, N-P-N 

MIL-S-19500/525 

2N6547 

400V/15A, N-P-N 

MIL-S-19500/526 

2N3879 

75V/7A, N-P-N hl-speed 

MIL-S-19500/527 

2N6648 

-40V/-10A, P-N-P 

MIL-S-19500/527 

2N6649 

-60V/-1OA, P-N-P 

MIL-S-19500/527 

2N6650 

-80V/-10A, P-N-P 

MIL-S-19500/528 

2N6033 

120V/50A, N-P-N 

MIL-S-19500/528 

2N6032 

90V/50A, N-P-N 

MIL-S-19500/537 

2N6674 

300V/20A, N-P-N hl-speed 

MIL-S-19500/537 

2N6675 

400V/20A, N-P-N hl-speed 

M1L-S-19500/538 

2N6676 

300V/20A, N-P-N hl-speed 

MIL-S-19500/538 

2N6678 

400V/20A, N-P-N hl-speed 









Military Cross Reference - by mil ref number 


MILITARY REFERENCE 

HARRIS 

DEVICE 

DESCRIPTION 

MIL-S-19500/542A 

2N6756 

100V/14A, N-CH MOSFET 

M1L-S-19500/542A 

2N6758 

200V/9A, N-CH MOSFET 

MIL-S-19500/542A 

2N6760 

400V/5.5A, N-CH MOSFET 

MIL-S-19500/542A 

2N6762 

500V/4.5A, N-CH MOSFET 

MIL-S-19500/543A 

2N6764 

100V/38A, N-CH MOSFET 

MIL-S-19500/543A 

2N6766 

200V/30A, N-CH MOSFET 

MIL-S-19500/543A 

2N6768 

400V/14A, N-CH MOSFET 

MIL-S-19500/543A 

2N6770 

500V/12A. N-CH MOSFET 

MIL-S-19500/555 

2N6788 

100V/6A, N-CH MOSFET 

MIL-S-19500/555 

2N6790 

200V/3.5A, N-CH MOSFET 

MIL-S-19500/555 

2N6792 

400V/2A, N-CH MOSFET 

MIL-S-19500/555 

2N6794 

500V/1.5A, N-CH MOSFET 

MIL-S-19500/556 

2N6762 

100V/3.5A, N-CH MOSFET 

MIL-S-19500/556 

2N6786 

200V/2.25A, N-CH MOSFET 

MIL-S-19500/556 

2N6784 

200V/2.25A, N-CH MOSFET 

MIL-S-19500/557 

2N6798 

100V/5.5A, N-CH MOSFET 

MIL-S-19500/557 

2N6796 

100V/8A, N-CH MOSFET 

MIL-S-19500/557 

2N6800 

400V/3A, N-CH MOSFET 

MIL-S-19500/557 

2N6602 

500V/2.5A, N-CH MOSFET 

MIL-S-19500/563 

2N6049 

100V/6.5A, P-CH MOSFET 

MIL-S-19500/563 

2N6051 

200V/4A, P-CH MOSFET 

MIL-S-19500/564 

2N6C49 

100V/2.5A, P-CH MOSFET 

MIL-S-19500/564 

2N6051 

200V/4A, P-CH MOSFET 

MIL-S-19500/565 

2N6095 

100V/1.5A, P-CH MOSFET 

MIL-S-19500/565 

2N6097 

100V/12A, P-CH MOSFET 

MIL-S-19500/565 

2N6690 

100V/25A, P-CH MOSFET 

MIL-S-19500/565 

2N6890 

100V/6A, P-CH MOSFET 

MIL-S-19500/566 

2NC902 

100V/-12A, N-CH MOSFET 

MIL-S-19500/566 

2N6901 

100V/1.5A, N-CH MOSFET 

MIL-S-19500/566 

2N6904 

200V/-8A, N-CH MOSFET 

MIL-S-19500/566 

2N6903 

200V/1.5A, N-CH MOSFET 

MIL-S-19500/569 

2N69C6 

100V/15A, N-CH MOSFET 

MIL-S-19500/569 

2N6967 

200V/13A, N-CH MOSFET 

MIL-S-19500/569 

2N6960 

400V/7.5A, N-CH MOSFET 

MIL-S-19500/569 

2N6969 

500V/16A, N-CH MOSFET 

JM38510/05202BCA 

CD4001A 

Quad 2 input NOR gate 

JM38510/12204BGA 

HA2-2500 

Precision nigh slew rate amp 

40MMDB 

90065-001 

Hi-Rel MOV 

40MMDB 

90065-004 

Hl-Rel MOV 

40MMDB 

90065-005 

Hi-Rel MOV 

40MMDB 

90065-007 

Hl-Rel MOV 

40MMDB 

90065-000 

Hl-Rel MOV 

40MMDB 

90065-013 

Hl-Rel MOV 

40MMDB 

90065-014 

Hl-Rel MOV 

40MMDB 

90065-016 

Hl-Rel MOV 

40MMDB 

90065-018 

Hl-Rel MOV 

40MMDB 

90065-019 

Hi-Rel MOV 

40MMDB 

90065-020 

Hl-Rel MOV 

40MMDB 

90065-022 

Hi-Rel MOV 


7A2T] 
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Rad-Hard Products 


Discrete Devices 

Power MOSFETs 10K Rad (Si) Total Dose 
Power MOSFETs 100K Rad (Si) Total Dose 

Operational Amplifiers 

Bipolar Dl Process 

Neutron Fluence 5 x 1012 n/cm2 (E > lOKeV) 


Gama Rate 
Gama Dose 


1 x 102 Rad (SiVs 
1 x 105 Rad (Si) 


Multiplexers & Switches 

Dl CMOS Process 


Gama Rate 
Gama Dose 


1 x 108 Rod (Sl)/s 
1 x 105 Rad (SI 


Line Transmitters/Receivers 

Bipolar Dl Process 

Total Dose 2 x 10 5 Rad (Si) 

Transient Upset 1 x 10 9 Rad (Sij/s 

Microprocessors & Peripherals 

Microprocessors 

80C85 Family 

Sandia </3 CMOS Process 


Total Dose 5 


SEU 

Latch Up Free 


_ lx 105 Rad (Si) 

Transient Upset >1x10° Rad (Si)/s 

SEU 1 x 10-10 Errors/Bit 


1 x 10"10 Errors/Bit-Day 
>1 x 1012 Rad (Si)/s 


80C86 Family 
SAJI-4H CMOS Process 

Total Dose >1 x 10«j Rad (Si) 

Transient Upset >1 x 10° Rad (Slj/o 
SEU 1 x 10-1° Errors/Bit-Day 

Latch Up Free EPI CMOS 


Peripherals 

80C85 Family 

Sandia </3 CMOS Process 


Total Dose 
Transient Upset 
SEU 

Latch Up Free 
80C86 Family 


1 xIO^Rad (Si) 

>1 x iqfli Rad (SiVs 
1x10*10 Errors/Bit-Day 
>1 x 1012 Rad (Si)/s 


SAJI-4H CMOS Process 

Total Dose >1 xlOf Rad (Si) 

Transient Upset >1 x 10° Rad (Si)/s 
SEU 1 x 10'10 Errors/Bit-Day 

Latch Up Free EPI CMOS 


Communication Circuits 

16530 Manchester Encoder/Decoder 
SAJI-1H CMOS Process 

Functional Total Dose 1 x 10 $ Rad (Si) 
Latch Up Free 5 x 1Ql 1 Rad (si)/s 


Latch Up Free 

Memories 

SAJI-1H Process 


Densities tro 1K 

Functional Total Dose 2 x 10^ Rad (Si) 
Data Upset >1x10° Rad (Si)/s 

Latch Up Free >1 x 1Ql 1 Rad (Si)/s 


SAJI-4H CMOS Process 


Densities to 16K 
Total Dose 
Data Upset 
Latch Up Free 


TSOS-4 SOI Process 
Densities 64K and UP 


1x105 Rad (Si) 

>1 x 108 Rad (Si)/s 
>1 x 1012 Rad (Si)/s 


Total Dose 1x10° Rad (Si) 

Transient Upset 1 x lol 1 Rad (SiVs 

SEU 1x10-12 Errors/Bit- 


CD4000 

Hardened Bulk CMOS 

Total Dose 
SEU 


1 x 10° Rad (Si) R-Suffex 
1 x106Rad (Si i H-Suffex 


HCS/HCTS Logic 

LTSOS SOI Process 


Total Dose 
SEU 


1 x10°Rad (Si) 
1x10-1° Errors/Bit-Day 


ACS/ACTS Logic 

TSOS-4 SOI Process 


Total Dose 
SEU 


1 x10°Rad (Si) 
1x10-12 Errors/Bit-Day 


ASICs (See ASIC Section) 


Rad-Hard 








Rad-Hard 


CD4000 MIL-STD-883 Nomenclature Guide 


CD4000B D MS H 


HARDNESS 
ASSURANCE LEVEL 
R: 10 s RADs SI 
H: 10® RADs SI 


CD4000 Logic Standard Nomenclature Guide 


PACKAGE DESIGNATOR — 
D: Dual-In-Line 
Metal Sell Ceramic 
Q: Flitpeck (38510 Outline) 
K* Flitpeck (Non 38510) 

F: Dull-In-Line 
Frit-Seal Ceramic 
J: Lead leu Chip Carrier 


RELIABILITY I 
SCREENING LEVEL 
MS: Clau S, Condition A 
Precap Vlaual end 
SEM Inspection 
3A: ClauB 
3: Class B, Modified 


HARDNESS 
ASSURANCE LEVEL 
R: 10 s RADs SI 
H: 10® RADs SI 


High Speed CMOS/SOS Logic Nomenclature Guide 


HCS74 K MS R 


PART NUMBER - 

HCS: CMOS Compatible 
HCTS: TTL Compatible 

PACKAGE DESIGNATOR 
K: Flatpack 
D: Dual-m-Une 
Weld Seal Ceramic 


HARDNESS 
ASSURANCE LEVEL 
R: 2 x10 s RADs Si 
H: 10® RADs Si 


RELIABILITY 
SCREENING LEVEL 
MS: Class S. (Condition A modified) 
Pre-Cap and 
SEM Inspection 


CD4000 B F S R 


PACKAGE DESIGNATOR - 

K: Flatpack 

Q: Flatpack (MihM-38510 
Daslgnator “N" or "T”) 

F: Dual-In-Line (Mil-M-38510 
Deslgnetor “C” or M E") 


Rad-Hard High Reliability Nomenclature Guide 


-8: -55°Cto+125°C 
Harris Class B 
Equivalent Devices* 
-Q: -550Cto + 125°C 
Harris Class S Equiv¬ 
alent Devices 

-BXXXX: Rad-Hard/High Ret 

Customer Specs. 

B Spec Number Is 
Uniquely Assigned to 
Specific Customer 
Requirements 


PACKAGE -1 

1: Ceramic DIP 

2: TO-99 Metal Can 

4: Leadless Chip Carrier a CC) 



Rad-Hard MOSFET Nomenclature Guide 
For Rad-Hard Assured Program (RHAP) Tactical Applications 
















Rad-Hard Power MOSFETs 


Tactical Level Selections 










N-channel devices 








INITIAL RATINGS 








MAX 

MAX 


POST RAD: 10K RADS 


DIE 


RATED 

RATED MAX 





PART 

SIZE 

DIE 

BVDSS 

IDS RATED 

VGS(TH) 

BVDSS 

VGS(TH) 

RDS(ON) 

NO. 

(MILS) 

SIZE 

(VOLTS) 

(AMPS) RDS(ON) 

(Volts) 

Volts 

Volts 

Ohms 

FRM130 

126x182 

3 

100 

14 0.18 

2 — 4 

100 

2 — 4 

0.18 

FRM230 

126x182 

3 

200 

8 0.50 

2 — 4 

200 

2 — 4 

0.50 

FRM234 

126x182 

3 

250 

7 0.70 

2 — 4 

250 

2 — 4 

0.70 

FRM430 

126 x 182 

3 

500 

. 3 2.50 

2 — 4 

500 

2—4 

2.50 

FRL130 

126 x 182 

3 

100 

8 0.18 

2 — 4 

100 

2 — 4 

0.18 

FRL230 

126x182 

3 

200 

6 0.50 

2 — 4 

200 

2 — 4 

0.50 

FRL234 

126 x 182 

3 

250 

4 0.70 

2 — 4 

250 

2 — 4 

0.70 

FRL430 

126x182 

3 

500 

2 2.50 

2 — 4 

500 

2 — 4 

2.50 

FRM140 

170 x 200 

4 

100 

23 0.13 

2 — 4 

100 

2 — 4 

0.13 

FRM240 

170x200 

4 

200 

16 0.24 

2 — 4 

200 

2 — 4 

0.24 

FRM244 

170x200 

4 

250 

12 0.40 

2 — 4 

250 

2 — 4 

0.40 

FRM440 

170 x 200 

4 

500 

6 1.40 

2 — 4 

500 

2 — 4 

1.40 

FRK150 

259 x 265 

5 

100 

40 0.055 

2 — 4 

100 

2 — 4 

0.055 

FRK250 

259 x 265 

5 

200 

27 0.10 

2 — 4 

200 

2 — 4 

0.10 

FRK254 

259 x 265 

5 

250 

20 0.17 

2 — 4 

250 

2 — 4 

0.17 

FRM450 

259 x 265 

5 

500 

10 0.60 

2 — 4 

500 

2 — 4 

0.60 

FRK160 

266 x 366 

6 

100 

66 0.04 

2 — 4 

100 

2 — 4 

0.04 

FRK260 

266 x 366 

6 

200 

46 0.07 

2 — 4 

200 

2—4 

0.07 

FRK264 

266 x 366 

6 

250 

34 0.12 

2 — 4 

250 

2 — 4 

0.12 

FRK460 

266 x 366 

6 

500 

17 0.40 

2 — 4 

500 

2 — 4 

0.40 




P-channel devices 








INITIAL RATINGS 








MAX 

MAX 


POST RAD: 10K RADS 


DIE 


RATED 

RATED RATED 





PART 

SIZE. 

DIE 

BVDSS 

IDS RATED 

VGS(TH) 

BVDSS 

VGS(TH) 

RDS(ON) 

NO. 

(MILS) 

SIZE 

(VOLTS) 

(AMPS) RDS(ON) 

(Volts) 

Volts 

Volts 

Ohms 

FRM9130 

126 x182 

3 

100 

6 0.55 

2 — 4 

100 

2 — 4 

0.55 

FRM9230 

126x182 

3 

200' 

4 1.30 

2 — 4 

200 

2 — 4 

1.30 

FRL9130 

126x182 

3 

100 

5 0.55 

2 — 4 

100 

2 — 4 

0.55 

FRL9230 

126x182 

3 

200 

3 1.30 

2 — 4 

200 

2 — 4 

1.30 

FRM9140 

170 x 200 

4 

100 

11 0.30 

2 — 4 

100 

2 — 4 

0.30 

FRM9240 

170 x 200 

4 

200 

7 0.72 

2 — 4 

200 

2 — 4 

0.72 

FRK9150 

258 x 264 

5 

100 

26 0.125 

2 — 4 

100 

2 — 4 

0.125 

FRM9250 

258 x 264 

5 

200 

17 0.30 

2 — 4 

200 

2 — 4 

0.30 

FRK9160 

266 x 366 

6 

100 

40 0.086 

2 — 4 

100 

2 — 4 

0.085 

FRK9260 

266x366 

6 

200 

26 0.20 

2 — 4 

200 

2 — 4 

0.20 

D suffix on Dart number denotes 10K Rad (Si 

total dose 





R suffix on part number denotes 100K Rad (Si) total dose 

H suffix on part number denotes 1 mega Rad (Si) total dose 
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Rad-Hard Power MOSFETs 







HS5104RH - Low Noise Op Amp 

Bipolar Dl process 


Neutron fluence.5 x 10 12 n/cm 2 (E > tOKev) 

Gama rate.1 x 10® RAD (Si)/s 

Gama dose.1 x 10 6 RAD (Si) 

Slew rate.2V/ps (typ) 

Gain bandwidth.6.5MHz (typ) 

Noise density.5nW /Hz (typ) 

Noise density.3.5pA/ /Hz (typ) 




























Multiplexers 



Line T ransmitters/Receivers 


HS-246RH. 


HS-26C31RH. 

....RS422 Line Transmitter 

HS-246RH. 


HS-26C32RH. 

....RS422 Line Receiver 

HS-249RH. 

HS-248RH. 

Bipolar Dl process 

Total dose. 

.2x105 RAD (Si) 

AVLSI1R Process 

Total dose. 

Transient upset. 

.1 x 106 RAD (Si) 

.>1 X 109 RAD (Si)/s 

Transient upset. 

Neutron fluence. 

Speed 50 ft cable. 

Speed 1000 ft cable. 

.1 x109 RAD (Si)/s 

.15MHz 

.2MHz 

Latchup Free epi CMOS 










































Microprocessors and Peripherals 


Part Number 

Description 

Process 

HS-80C85RH 

Static 8-bit CMOS microprocessor 

SANDIA4/3 

HS-80C86RH 

Static 16-bit CMOS microprocessor 

SAJI-4H 

HS-3374RH 

8-bit bidirectional level converter 

SANDIA4/3 

HS-54C138RH 

3-line to 8-line decoder 

SANDIA4/3 

HS-81C55RH 

256 x 8 CMOS RAM, 22-bit I/O, timer 

SANDIA4/3 

HS-82C08RH 

8-bit bus transceiver 

SANDIA4/3 

HS-82C12RH 

8-bit I/O port 

SANDIA4/3 

HS-82C37ARH 

DMA controller 

SAJI-4H 

HS-82C54RH 

16 bit timer/counter 

SAJI-4H 

HS-82C55RH 

Programmable 24-bit parallel I/O 

SAJI-4H 

HS-83C55RH 

2Kx8 ROM, 14-bit I/O 

SANDIA4/3 


Total Dose.1 x 105 RAD (Si) 


Communication Circuits 


Part Number 

Description 

Process 

HS-15530RH 

15530 Manchester encoder-decoder 

SAJI-1 H 


SANDIA4/3 

Total dose.1 xIO® RAD (Si) 

Transient upset.>1 x 108 RAD (Si)/s 

SEU.1 x lO' 10 errors/bit-da/ 

Latch up free.>1 x 10 "* 2 RAD (Si)/s 

SAJI-4H 

Total dose.1 x 10® RAD (Si) 

Transient upset.>1 x 10 12 RAD (Si)/s 

SEU.1 x 10' 10 errors/bit-day 

Latch up free EPi CMOS 

SAJI-t H 

Total dose.1 x 10® RAD (Si) 

Transient upset.5 x lO 11 RAD (Si)/s 



Rad-Hard 































Rad-Hard Memories 



SAJI-1 H 

Total dose.2 x 10 4 RAD (Si) (Functional) 

Data upset.>1 x 108 RAD (Si)/s 

Latch up free.>5 x 10l 1 RAD (Si)/s 

SAJI-4H 

Total dose.1 x 105 RAD (Si) 

Data upset.>1 x 108 RAD (Si)/s 

Latch up free.>1 x 10 12 RAD (Si)/s 

TSOS-4 

Total dose.3 x 105 RAD (Si) 

Transient upset.1 x 10 11 RAD (Si)/s 

SEU.1 x 10' 12 errors/bit-day 


Latch up immune 
Notes 

(1) - Module, LCC’s on ceramic substrate 

(2) - Prom 

(3) - Optional configurations 

(4) • All values are maximum 













































































Rad-Hard CMOS Logic 


CD-4000 

• Hardened Bulk CMOS 

• Total Dose 1 x 105 RADs (Si) R Suffix 

• Total Dose 1 x 10® RADs (Si) H Suffix 


HARRIS 

TYPE 

NUMBER 

CIRCUIT 

FUNCTION 

CD4000B 

Dual 3-Input NOR Qato Plus Inverter 

CD4001B 

Quad 2-Input NOR Gate 

CD4002B 

Dual 4-Input NOR Gate 

CD4006B 

18-Stage Static Shirt Register 

CD4007UB 

Dual Complementary Pair Plus Inverter 

CD4008B 

4-Bit Ful Adder with Paralol Carry-Out 

CD4009UB 

Hex Buffer/Convettor (Inverting) 

CD4010B 

Hex Buffer/Convertor (Non-Inverting) 

CD4011B 

Quad 2-Input NAND Qato 

CD4012B 

Dual 4-Input NAND Goto 

CD4013B 

Dual ’D’ Rip-Flop with Sot/Rosot Capability 

CD4014B 

8-Stage Static Shift Roglstor 

CD4015B 

Dual 4-Stage Static Shift Roglstor 

CD4016B 

Quad Bilateral Switch 

CD4017B 

Decade Counter/Dlvldor 

CD4018B 

Presettable Divkfe-by "N* Countor 

CD4019B 

Quad AND/OR Select Onto 

CD4020B 

14-Stage Binary Rippio Countor 

CD4021B 

8-Stage Static Shift Roglstor 

CD4022B 

Divide-by-8 Counter/DWdor 

CD4023B 

Triple 3-Input NAND Qato 

CD4024B 

7-Stage Binary Rippio Countor 

CD4025B 

Triple 3-Input NOR Qato 

CD4026B 

Decade Counter/Dlvidor 

CD4027B 

Dual ”J-K' Flip-Flop with Sot/Rosot Capability 

CD4028B 

BCD-to-Dedmal Dooodor 

CD4029B 

Presettable Up/Down Countor 

CD4030B 

Quad Exdusive-OR Goto 

CD4031B 

64-Stage Static Shift Roglstor 

CD4033B 

Decade Counter/Dlvidor 

CD4034B 

8-Stage Static Shift Roglstor 

CD4035B 

4-Stage ParaleLln/Parallol-Out Shift Register 

CD404B 

12-Stage Binary Rippio Counter 

CD4041UB 

Quad Tru 9/Com plomont Buffer 

CD4042B 

Quad Clocked "D" Latch 

CD4043B 

Quad NOR R/S Latch (3 State Outputs) 

CD4044B 

Quad NAND R/S Latch (3-Stete Outputs) 

CD404GB 

Micropower Phase-Lockod Loop 

CD4047B 

Monostable/As table Multivibrator 

CD4048B 

Multifunctional Expandable 8-Input Gate 
(3-State Output) 

CD4049UB 

Hex Buffer/Convertor (Inverting) 

CD4050 

Hex Buffer/Converter (Non-Inverting) 

CD4051B 

8-Channel Analog Multiplexer/Demultiplexer 

CD4052B 

4-Channel analog Multiplexer/Demultiplexer 

CD4053B 

Analog Multiplexer/Demultiplexers - 
Triple 2-Channel 

CD4060B 

14-Stage Binary Rippio Counter/Divider and 

Oscillator 

CD4063B 

4-Bit Magnitude Comparator 

CD40G6B 

Quad Bilateral Switch 

CD4067B 

16-Channel Analog Multiplexers/Demultiplexers 

CD4068B 

8-Input NAND/AND Gate 

CD4069UB 

Hex Inverter 

CD4070B 

Quad Exdusive-OR Gate 

CD4071B 

Quad 2-Input OR Gate 

CD4072B 

Dual 4-Input OR Gate 

CD4073B 

Triple 3-Input AND Gate 

CD4075B 

Triple 3-Input OR Gate 

CD4076B 

4-Bit "D* Rip-Flop (3-State Outputs) 

CD4077B 

Quad Exdusive-NOR Gate 

CD4078B 

8-Bit NOR/OR Gate 

CD4081B 

Quad 2-lnp,/t AND Gate 

CD4082B 

Dual 4-Input AND Gate 


HARRIS 

TYPE 

NUMBER 

CIRCUIT 

FUNCTION 

CD4085B 

Dual 2-WWe, 2-Input AND/OR/Invert (AOI) Gate 

CD4086B 

Expandable 4-Wide, 2-Input AND/OR/Invert 
(AOI) Gate 

CD4089B 

Binary Rate Multipier 

CD4093B 

Quad 2-Input NAND Schmitt Trigger 

CD4094B 

8-Stage Shift-and-Store Bus Register 

CD4095B 

Gated *J-K* Rip-Flop (Non-Inverting) 

CD4096B 

Gated “J-K* Rip-Flop (Inverting) and (Non-Inverting) 

CD4097B 

8-Channel Analog Multipiexer/Demultiplexer 

CD4098B 

Dual Monostable Multivforator 

CD4099B 

8-Bit Addressable Latch 

CD4502B 

Strobed Hex Invertor/Buffer 

CD4503B 

Hex Buffer (Non-lnvotting) 

CD4504B 

Hex Voltage-Level Shifter for TTL-to-CMOS or 
CMOS-to-CMOS Oporation 

CD4508B 

Dual 4-Bit Latch 

CD4510B 

Presettable 4-Bit Latch 

CD4511B 

BCD-to-7-Segment Latch Decoder/Driver 

CD4512B 

8-Channel Data Soloctor (3-State Output) 

CD4514B 

4-Bit Latch/4-to-16-Llno Decoder (Outputs Low) 

CD4515B 

4-Blt Latch/4-to-16-Llno Decoder (Outputs Low) 

CD4516B 

Presettable 4-Bit Binary Up/Down Counter 

CD4517B 

Dual 64-Bit Shift Roglster 

CD4518B 

Dual BCD Up Counter 

CD4520B 

Dual Binary Up Counter 

CD4527B 

BCD Rate Multiplier 

CD4532B 

8-Input Priority Encoder 

CD4536B 

Programmable Timer 

CD4555B 

Dual 1-of-4 Decoder/Demultiplexer (Outputs High) 

CD4556B 

Dual Binary to 1 of 4 Decoder/Demultiploxers 
(Outputs Low) 

CD4585B 

4-Bit Magnitude Comparator 

CD4724B 

8-Blt Addressable Latch 

CD14538B 

Dual Predsion Monostable Multivibrator 

CD40100B 

9-Bit Parity Generator/Checker 

CD40101B 

9-Bit Parity Generator/Checker 

CD40102B 

Presettable 2-Decade BCD Down Counter 

CD40103B 

Presettable 8-Bit Binary Down Counter 

CD40104B 

4-Bit Bidirectional Universal Shift Register 

CD40105B 

4-Bit x 16 Word FIFO Buffer Register 

CD40106B 

Hex Schmitt Trigger 

CD40107B 

Dual 2-Input NAND Buffer/Driver 

CD40108B 

4x4 Multiport Register 

CD40109B 

Quad Low-to-High Voltage Interface 

CD40110B 

Decade Up-Down Counter/Decoder/Latch Display 

CD40147B 

10-Llne to 4-Une BCD Priority Encoder 

CD40160B 

Synchronous Programmable 4-Blt Counters Decade 
with Asynchronous Clear 

CD40162B 

Synchronous Programmable 4-Bit Counters Decade 
with Synchronous Clear 

CD40163B 

Synchronous Programmable 4-Bit Counters Binary 
with Synchronous Clear 

CD40174B 

Synchronous Programmable 4-Bit Counters Binary 
with Synchronous Clear 

CD40175B 

Quad 'D'-Type Flip-Flop 

CD40181B 

CMOS 4-Blt Arithmetic Logic Unit 

CD40182B 

CMOS Look-Ahead Carry Generator 

CD40192B 

CMOS Look-Ahead Carry Generator 

CD40193B 

CMOS Presettable Up/Down Counters (Dual Clock 
with Besot) 

CD40194B 

4-Blt Bidirectional Universal Shift Register 

CD40208B 

4x4 Multiport Register 

CD40257B 

Quad 2-Llne-to-l-Line Data Selector/Multiplexer 
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Rad-Hard CMOS Logic 


HCS/HCTS 


• CMOS SOS 

• Total Dose 200K RADs (Si) and 1 mega RADs (Si) 

• Transient Upset >1010 RADs (Si)/s 

• Latch Up Immune 

• SEU <10-10 upsets/bit/day 

HCS00 

HIGH SPEED HCS/HCTS CMOS/SOS 

CMOS Compatible Inputs Quad 2D Input NAND Gate 

HCTS00 

TTL Compatible Inputs Quad 2-Input NAND Gate 

HCS02 

CMOS Compatible Inputs Quad 2-Input NOR Gate 

HCTS02 

TTL Compatible Inputs Quad 2-Input NOR Gate 

HCS04 

CMOS Compatible Inputs Hex Inverter Gate 

HCTS04 

TTL Compatible Inputs Hex Inverter Gate 

HCS08 

CMOS Compatible Inputs Quad 2-Input AND Gate 

HCTS08 

TTL Compatible Inputs Quad 2-lnput AND Gate 

HCTS10 

TTL Compatible Inputs Triple 3-Input NAND Gate 

HCTS11 

TTL Compatible Inputs Triple 3-Input AND Gate 

HCTS14 

TTL Compatible Inputs Hex Inverter Schmitt Trigger Gate 

HCTS20 

TTL Compatible Inputs Dual 4-Input NAND Gate 

HCTS21 

TTL Compatible Inputs Dual 4-Input AND Gate 

HCS27 

CMOS Compatible Input Triple 3-Input NOR Gate 

HCTS27 

TTL Compatible Inputs Triple 3-Input NOR Gate 

HCTS30 

TTL Compatible Inputs 8-Input NAND Gate 

HCS32 

CMOS Compatible Inputs Quad 2-lnput OR Gats 

HCTS32 

TTL Compatible Inputs Quad 2-lnput OR Gate 

HCS10 

Triple 3-Input NAND Gate 

HCS74 

Dual-D Flip Flop with Set and Reset Positive Edge Trigger 

HCTS74 

Dual-D Flip Flop with Set and Reset Positive Edge Trigger 

HCTS86 

Quad 2-lnput Exclusive-OR Gate 

HCS109 

Dual J-K Flip-Flop 

HCTS109 

Dual J-K Flip-Flop with Set and Reset Positive Edge Trigger 

HCTS112 

Dual J-K Flip-Flop with Set and Reset Negative Edge Trigger 

HCS138 

Inverting 3-to-8 Line Decoder/Dsmuitiplexer 

HCTS138 

Inverting 3-to-8 Line Decoder/Demultiplexer 

HCTS139 

Dual 2-to-4 Line Decoder/Demultiplexer 

HCTS153 

Dual 4-Input Multiplexer 

HCS154 

4-to-6 Line Decoder/Demultiplexer 

HCTS157 

Quad 2-lnput Multiplexer 

HCTS160 

Synchronous Counter BCD Decade Counter, Asynchronous Reset 

HCS161 

Presettable Counter 4-Bit Binary Counter, Asynchronous Reset 

HCTS161 

Presettable Counter 4-Bit Binary Counter, Asynchronous Reset 

HCTS163 

Synchronous Presettable Counter 

HCS164 

8-Bit Serial-ln/Parallel-Out Shift Register 

HCS165 

8-Bit Parallel-ln/Serlal-Out Shift Register 

HCS166 

8-Bit Parallel-ln/Serlal-Out Shift Register 

HCS190 

Sync. Counter Presettable Up/Down BCD Decade Counter, Async. Reset 

HCTS190 

Sync. Counter Presettable Up/Down BCD Decade Counter, Async. Reset 

HCTS191 

Sync. Counter Presettable Up/Down 4-Bit Counter, Async. Reset 

HCTS240 

Octal Buffer/Line Driver, 3-State 

HCS244 

Octal Buffer/Une Driver, 3-State 

HCTS244 

Octal Buffer/Line Driver, 3-State 

HCS245 

Octal Transceiver 

HCTS245 

Octal Transceiver 

HCS273 

Octal D Flip-Flop with Master Reset 

HCTS273 

Octal D Flip-Flop with Master Reset 

HCS373 

Octal Transparent Latch, 3-State 

HCTS373 

Octal Transparent Latch, 3-State 

HCS374 

Octal D-Type Flip-Flop Positive Edge Trigger, 3-State 

HCTS374 

Octal D-Type Flip-Flop Positive Edge Trigger, 3-State 

HCTS390 

Dual Decade Ripple Counter 

HCTS540 

Inverting Octal Buffer/Line Driver, 3-State 

HCS573 

Octal Transparent Latch 3-State Output 

HCTS574 

Octal D-Type Flip-Flop, Positive Edge Trigger, 3-State 
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Rad-Hard CMOS Logic 


ACS/ACTS 

• TSOS-4 process 

• Total dose 1x10® RAD fSi) 

• Transient upset >1 x lO™ RADs/SEC 

• Latch up free 

• SEU 1 x 10-10 errors/bit-day 


ACTS240 Octal buffer/line driver, 3-state 
ACTS244 Octal buffer/line driver, 3-state 
ACTS245 Octal transceiver, 3-state 


Additional part types to follow; consult factory 









8-ASIC 

8A ‘Bipolar 
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ASIC - Bipolar Analog/Digital Rad Hard 


ASIC - Bipolar Analog 
Semicustom or Customer Designed 
Using Fastrack 

HD11000 

High Frequency (EBHF) Process 

- 40 volt bipolar dielectric isolation process 

- Ft - 0.75 Ghz NPN/04 Ghz PNP 

- Single or dual level metal interconnect 

- Transistor level and/or cell design 

-1000 transistor capability (approx. 24 op amps) 


HDI 2000 

Very High Frequency (VHF) Process 

- 20 volt bipolar dielectric isolation process 

- Ft - 1.2 Ghz NPN/1.0 Ghz PNP 

- Dual level metal interconnect 

- Transistor level and/or cell design 

-1500 transistor capability (approx. 36 op amps) 




HDI 3000 

Ultra High Performance (UHF) Process 

-10 volt bipolar SOI process 

- Ft - 8.0 Ghz NPN/4.0 Ghz PNP 

- Dual level metal interconnect 

- 5000 transistor capability (approx. 120 op amps) 


HTA 1000/2000 
EBHF/VHFTile Array 

- Bipolar analog "gate array’ 

-10 identical tiles (62 transistors per tile) 

- 8-10 op amp capability 

- High performance macro coll library 
-40 bond pads 

- 40 volt/20 volt supply; Ft - 0.75 Ghz/1.2 Ghz 



Quantity 

Cell Type 

De script lon/Ap plication 

8 

Operational Amplifiers 

Stabilized lor nominal closed loop gain of 1.2.5 or 10 with choice 
of bipolar or JFET inputs. Outputs short circuit protected. 

4 

Voltage Comparators 

General purpose or low power voltage comparators with choice 
of bipolar or JFET inputs. Output logic level is set by user 

3 

Voltage References 

5.0 Volt. 2.5 Volt and 1.5 Volt references 

2 

High Speed Unity Gam Buffers 

Choice of bipolar or JFET inputs 

2 

Sample & Hold Devices 

Choice of bipolar or JFET inputs Self contained S/H capacitor 

2 

Video Amplifiers 

Gam of 10X or 40X. Differential circuits intended for video 
applications. 

t 

Mixer 

Differential circuit intended for video applications 

2 

Multipliers 

Offered with and without internal op amp. Differential circuits 
intended for video applications. 


Custom - Harris Designed 


TAGC40K - AVLSIR Process 

- Rad Hard Digital CMOS Gate Array 

-1.2 micron, double level metal interconnect 

- 10K usable gates 

- Workstation support - Fastrack, Mentor, Valid 


AUA/AUASC - TSOS4 Process 

- Rad hard digital CMOS/SOS gate array and standard cell 
-1.2 micron, double level metal interconnect 

- 15K usable gates 

- Workstation support - Fastrack, Mentor, Valid, Lazar 

- Genesil silicon compiler available 


GATES 

I/O 

TOTAL 

USABLE 

SIGNAL 

PWR/ 

GND 

1,700 

1,280* 

60 

8 

6,200 

4,650* 

104 

8 

13,500 

10,120* 

172 

8 


•Estimated at 75% usable. Actual value will vary. 


OATES 

I/O 

TOTAL 

USABLE 

SIGNAL 

PWR/GND 

10,03*1 

7,500* 

164 

24 

20,000 

15.000* 

216 

40 


Actual value will vary. 


SO 


ASIC 













Bipolar Analog Design Toolset 


Front to Back Design Toolset (Harris Part No. HA-ABF2B) 

Item 

Harris Part No. 

Description 


HA-ABF Analog Bipolar Design Framework/Libr 


HA-SLICE SLICE Circuit Simulator, Monte Carlo 


CA-151 Color Design Framework 


CA-200 Schematics 


CA-206 Simulation Environment 


CA-300 Layout 


CA-310 PD Check, Design Rules Check 


CA-315 PD Extract, Parasitics 


CA-320 PD Compare, Layout-to-Schematic 


CA-975 B/W Versatec Plotter Driver 


SU-460FGX8 Sun SPARCstation 1,16" Monitor, and Accelerator 


SU-X539H 327 MB Standalone Disk w/Tape Drive 


SU-X301H USA Keyboard and Mouse 


SU-SS207 SPARCstation 1,1/4" Software 


SU-SS09 SPARCstation 1, Manuals 


Front to Back Design Toolset (Harris Part No. HA-ABFE) 

Item 

Harris Part No. 

Description 


HA-ABF Analog Bipolar Design Framework/Libra 


HA-SLICE SLICE Circuit Simulator, Monte Carlo 


CA-FE Front-end Package (151,200,206,97X) 


SU-460FGX8 Sun SPARCstation 1,16" Monitor, and Accelerator 


SU-X539H 327 MB Standalone Disk w/Tape Drive 


SU-X3C1H USA Keyboard and Mouse 


SU-SS207 SPARCstation 1,1/4" Software 


SU-SS09 | SPARCstation 1, Manuals 














































































Semicustom - Customer Designed Using Fastrack 


HDI1000 - High Frequency (EBHF) Process 

The EBHF process provides the analog system designer ASIC capabilities for high 
performance analog (75 MHz bandwidth) applications requiring precision and high speed. 
An inherent radiation-hardened analog solution with no parasitic substrate effects. 

Features: 

- NPN & PNP bipolar transistors 

PNP Device Type NPN Device Type _ Device Geometry _ 

_ EBHP 1 _ EBHN 1 _ Single emitter, single base, single collector 

EBHP 2 EBHN 2 Single emitter, single base, ring collector 

EBHP 3 EBHN 3 Single emitter, dual base, dual collector 

EBHP 4 EBHN 4 Single emitter, dual base, ring collector 

EBHP 5 EBHN 5 Dual emitter, single base, dual collector 

EBHP 6 EBHN 6 Dual emitter, single base, ring collector 


PJFET 

High input gate impedance 
Low channel resistance 
Low offset voltage 
Low input bias current 


Resistor 
NiCr resistors 
P+ resistors 
N+ resistors 
P base resistors 
pinched by N+ 


Capacitor 

Stable MOS construction 
Voltage independent 
Dielectrically isolated 
Low temperature 
coefficient.-1 ppm/*C 


Zener diode 

Surface zener diode 


Cell family 

Operational amplifiers 
Voltage comparators 
Voltage references 
High speed unity gain buffers 


Sample & hold devices 
Video amplifiers 
Mixers 
Multipliers 


and more 


Applications: 

- Bipolar IC's for analog signal processing and control 

- High performance ASICs 
-Telemetry 







Semicustom - Customer Designed Using Fastrack 


HDI2000 - Very High Frequency (VHF) Process 

The VHF process provides the analog system designer ASIC capabilities for high frequency, very high 
performance (120 MHz bandwidth) analog applications requiring high precision at high speeds. An inherent 
radiation-haraened analog solution with no parasitic substrate effects. 


Features: 

- NPN & PNP bipolar transistors 


PNP Device Type 

NPN Device Type 

Device Geometry 

VHFLP1 

VHFLN1 

Single emitter, single base, single collector 

VHFL P2 

VHFL N2 

Single emitter, single base, ring collector 

VHFL P3 

VHFLN3 

Single emitter, dual base, ring collector 

VHFL P4 

VHFL N4 

Dual emitter, single base, ring collector 


PJFET Resistor Capacitor Zener diode 

High input gate impedance NiCr resistors Stable MOS construction Surface zener diode 

Low channel resistance P+ resistors Voltage independent Buried zener diode 

Low offset voltage N+ resistors Dielectrically isolated 

Low input bias current P base resistors Low temperature 

pinched by N+ coefficient.-1ppm/*C 


- Cell family 

Operational amplifiers Sample & hold devices and more 

Voltage comparators Video amplifiers 

Voltage references Mixers 

High speed unity gain buffers Multipliers 


Applications: 

- Telemetry systems 

- Communications 

- High performance signal processing and control 





Semicustom - Customer Designed Using Fastrack 


HDI3000 - Ultra High Performance (UHF) Process 

The UHF process provides the analog system designer ASIC capabilities for very high performance 
(S00 MHz bandwidth) analog applications requiring real-time response and precision. 


Features: 

- NPN & PNP bipolar transistors 


PNP Device Type 

NPN Device Type 

Device Geometry 

UHF PI 

UHFN1 

Single emitter, single base, single collector 

UHFP2 

UHFN2 

Single emitter, single base, ring collector 

UHFP3 

UHF N3 

Single emitter, dual base, ring collector 

UHFP4 

UHFN4 

Dual emitter, single base, ring collector 


- NJFET Resistor Capacitor 

High input gate impedance NiCr resistors Stable POS construction 

Low channel resistance P+ resistors Voltage independent 

Low offset voltage N+ resistors Dielectrically isolated 

Low input bias current P base resistors Low temperature 

pinched by N+ coefficient 


- Cell family 

Current feedback amplifiers Sample & hold devices 

Operational amplifiers Video amplifiers 

Voltage comparators Mixers 

Voltage references Current output multiplexers 


Applications: 

- Data acquisition and processing 

- Radar guided missiles 

- Ground radar 

- Avionics 
-Video 


Zener diode 
Surface zener diode 
Buried zener diode 






Semicustom - Customer Designed Using Fastrack 


HTA1000/2000 - EBHF/VHF Tile Array 

The HTA 1000/2000 tile array provides the analog system designer with a fast turn, low cost tile array 
methodology for the design of nigh performance, nigh speed analog circuits. 


Features: 

- Same device characteristics as shown in EBHF/VHF features section respectively 

- Personalized by two metal interconnect and one NiCr resistor level 

- Tile Array Contents 

Device Tile (10): each includes 66 active devices and 4 diffused resistors. 

Small Caps Tile (6): each includes 4 small capacitors (2 - 15pF, 2 - 5pF) and 2 buried zeners. 
Large Caps Tile (2): each includes 4 - 51pF large capacitors. 

Large NPN, PNP (24); includes 12 large NPN transistors and 12 large PNP transistors 
Trim Res (6): includes 6 areas of open poly for trimmable NiCr resistors 


Device Tile Contents 



Quantity 

Device Type 

Size 

1 

25 

Small geometry, NPN transistors 

10pm x 20pm emitter 


22 

Small geometry, PNP transistors 

10pm x 20pm emitter 


3 

PJFET transistors 

w - 104pm, 1-12pm 


3 

PJFET transistors 

w- 120pm, 1- 12pm 


1 

Small geometry, PJFET transistor 

w - 19pm, 1 - 12pm 


4 

Medium geometry, low-Rb, NPN transistors 

10pm x 80pm emitter 


4 

Medium geometry, low-Rb, PNP transistors 

10pm x 80pm emitter 

8 

4 

P-base resistors 

650 U 

9 

4 

Surface zeners for input protection 

- 

10 


Areas for NiCr resistors 

“ 



Device Tile Architecture 


Applications: 

- General analog system implementation 

- Quick turn, low cost, 1C design verification 

- Prototype & system demonstration units 

- Low volume production units 













Custom - Harris Designed 


TAGC40K - AVLSIR Process 

Family of radiation-hardened high performance CMOS digital gate array specifically designed to operate in 
demanding military and space environments were extreme radiation levels are present. 


Features: 

- Radiation hardened 

Total dose.>1x10® rads (Si) 

Survivability.> 1 x10> 2 rads (Si) 

Transient upset.> 3.5 x 10 9 rads (Si)/s 

Latchup..none measured 

Neutron fluence.> 1 x 10neutrons/cm 2 

SEU.<1x10-8 errors/bit/day 


- Product outline 


Product 

Gates 

I/O 

Total 

Usablo* 

TAQC40170 

1,700 

1,200 

60 

TAGC40620 

6,200 

4,650 

104 

TAGC41350 

13,500 

10,120 

172 


‘Estimated at 75% usable. Actual value wil vary. 


- Extensive library with over 140 elements 

- Latchup resistant 

- > 3500 volt ESD protection 

- Boundary scan I/O’s and scan flip flops allow for the design of highly testable circuits 

- Screening and qualification to Mil-Std-883C method 5004/5005, class B and class S 


Applications: 

- Space vehicles/stations 

- Missile 

- Smart munitions 

- Airborne 












Custom - Harris Designed 


AUA/AUASC - TSOS4 Process 

Family of radiation-hardened high performance CMOS silicon on sapphire digital gate arrays and standard cells 
designed to operate in demanding military and space applications requiring extreme radiation hardness and low 
power consumption. 


Features: 

- Radiation hardened _ 

Total dose.> 1 x 10° rads (Si) 

Survivability.> 1 x 10 '2 rads (Si)/s 

Transient upset.> 3.5 x 10* 1 rads (Si)/s 

Latchup.none measured 

Neutron fluence.>1x 10*4 neutrons/cm2 

SEU.< 1 x 10* 10 errors/bit/day 


- Gate array product outline 


I 


Product 

Gates 

_uo_1 

Total 

Usable 

Signal 

Pwr/Gnd 

10KAUA 

20KAUA 

10,034 

20,080 

7,500* 

15,000* 

164 

216 

24 

40 


s 


342 x 321 
437 x 429 



- Extensive cell library with over 184 elements 

- Latchup resistant 

- Boundary-scan for highly testable circuits 

- Screening and qualification to Mil-Std-883C method 5004/5005, class B and class S 


Applications: 

- Space equipment 

- Smart munitions 

- Missile systems 

- Airborne 
























Mixed Signal ASICs 


Semicustom - Customer Designed Using Fastrack 

HPA 2000 - Power ASIC Library 

-16 digital logic functions 

- 8 analog macro functions 

- 4.5 to 15 volt logic cells 
-1 MHz output frequency 

- 0 to +125’C operating temperature 

- 5 I/O functions 

- Sizeable output DMOS driver 

- 60V up to 20 amp output 

- 4jj DLM (double level metal) process 

- Typical design 300 logic gates with 15 analog cells & 2 power DMOS 

HBC 2500 - BIMOS-E Analog/Digital Library 

- 60 analog cells 

-15 volt max. output voltage @ .5 amps 
-12 volt minimum supply voltage 

- Up to 50 MHz output frequency 

- Typical design 100-2000 logic gates with 30-60 analog cells 

- 60 digital cells 

-5 volt & 15 volt logic 

- 0 to +125‘C operating temperature 

- 3p DLM (double level metal) process 


Custom Processes - Harris Designed 

Power BIMOS 

- 80 volts up to 5 amp outputs 

- 80 volt NPN & PNP devices 

- -40 to +150*C operating temperature 

- Capable of full load dump @ 80 volts 

- P & N channel DMOS output devices 

- 4.5 to 80 volt operating voltage 

- Applications - high side switches, low side switches, 
switching regulators, bridges, etc. 

- Power freq. > 300K, small signal freq. > 100 MHz 

Power Bipolar 

- 60 volts up to 1 amp outputs 

- 4.5 to 60 volt operating voltage 

- Applications - high side switches, low side switches, 
switching regulators, bridges, automotive driver circuits, etc. 

- 60 volt NPN & PNP devices 

- -40 to +125’C operating temperature 

HVIC 

- 600 volt up to .1 amp NPN 

- 25 volt scalable N & P transistors 

- CMOS logic operational from 2.5 to 18 volts with 1.5ns delays 

- 2A NMOS output devices 

- -40 to +125*C operating temperature 

HV-500 

- 500 volt 5p Dl (Dielectric Isolation Bipolar) technology 

- Used in Harris HV-1205,2405 & HV-250,255,350,355 mosfet drivers 

- -40 to +85* C operating temperature 

- SLM (single level metal) with NPN freq. > 320 MHz 

- 200 volt variation used in SLIC’s (Subscriber Line Interface Circuits) (HV-200) 


ASIC 











Semicustom • Custom Designed Using Fastrack™ 


HBC2500 - BiMOS-E Analog/Digital ASIC Library 

Process Features: 

- Cost effective 3.y junction isolated BiCMOS Process 

- Low power silicon-gate CMOS technology; 3 to 16 volt operation 

- Bipolar & MOS on a single small die 

- High quality resistors, zeners, & poly to poly capacitors available 

- Double level metal process 

- Up to 1 amp current capability 

- Macrocells rated from -55* C to +125*C 

- 50MHz, lOOV/pS op amps 

- 20 to 30 nS propagation delay time on comparators 


HBC2500 BiMOS-E Design Library 

- More than 150 cell types available 

- Cell library supports CMOS logic, primitive & macrocells (op amps, comparators, oscillators, voltage references, 
A/D & D/A converters, etc. 

- Menu driven user interface 

- Hierarchical schematic capture environment 

- cdcSpice & VERILOG mixed mode simulator 

- Behavioral level models available on standard cells to reduce simulation time 

- Statistical simulation support for best, typical, & worst case analysis 

- Macro level Monte Carlo analysis 


Applications: 

Power Supplies: 

- DC to DC converter 
control 

- Distributed supplies 

- Switching regulators 

- Power amplifiers 

- Flyback regulators/ 
converters 

- UPS power supply 
control 


Motion Control: 

- Stepper motor 
controllers 

- DC brush permanent 
magnet motors 

- DC brushless motor 
control 

- Voice coil controllers 

- Switched reluctance 


Power Interface: 
-MOSFET drivers 

- Solid state relay 
control 

- Solenoid actuators 

- Print head controllers 

- Display drivers 

- Power factor controllers 

- Power monitoring 
circuits 


Signal Processing: 

- Data acquisition 
systems 

- Sonar & radar 
processing 

- Medical equipment 

- Communications 
systems 

- Audio & video 
processing 


Available Macrocells: 

CMOS Logic: 

- Logic functions can operate from 3V to 15V 

- Propagation delay of minimum inverter with 
fanout of 1 is 3.5nS @ Vcc -15V 

Inverters (IX to 17X) 

NAND (2, 3, or 4 inputs) 

AND/OR (9 types available) 

NOR (2, 3, or 4 inputs) 

XOR/XNOR (exclusive OR/NOR) 

Octal counter/divider/decorder (3 types) 

D-type flip flops (3 types) 

TTL to CMOS converters (2 types) 

One-shot multivibrator 
Analog/digital transmission gates 

I/O Functions: 

- MOS transistors (open drain n-channel MOS/FETs) 

- Input/output pads (no protection) 

- Input/output pads with ESD protection >2000KV 

- TTL to CMOS logic level converters 

- "Star* terminal pad for multiple supplies 


Analog Macro Functions: 

- Bandgap references 1.2V & 2.5V 

- Analog delay circuits (100pS, lOmS) 

- Op-amps (8 types, bipolar or CMOS inputs 
CMOS or bipolar outputs, transconductance, 
programmable gain) 

- Comparators (6 types; clocked, latching) 

- Oscillators (3 types; Xtal, LC & '555' type) 

- Phase lock loop 

- Over current protection (P & N MOS devices) 

- Over-temperature protection circuit for 1C 

- 6 & 8 bit DAC (digital to analog) cells 

- 8 bit successive approximation A/D cell 

- Delta - Sigma A/D converter cell 

- Half "H" switch (0.5 amp drivers) cell 

Components: 

- Resistors: from 0.025 to 2KlVsquare 

- Zeners (14.2,5 & 9.2V), zener zap 

- Capacitors (polv to poly, poly to P, N) 

- Scalable NMOs & PMOS transistors to 
Id - 0.8 amps 

- Scalable NPN & PNP bipolar transistors 
to Id - 0.8 amps, Ft - 700,10 MHz NPN, 

350 MHz PNP 

- Diodes (small signal & parastic) 


ASIC 













Custom - Harris Designed 


HPA1000 - HVIC High Voltage ASIC Technology 

Process Features: 

- Cost effective 4p junction isolated BiCMOS process 

- Operating voltage 5 to 500V 

- Scalable NPN > 100mA @ 500V transistor 

- Scalable power N & P DMOS device > 2A @ 30V 

- Diffused resistors & capacitors, available 

- Double level metal process 

- >500V high voltage diode available 

- Typical digital gate count <1000 gates 

- Process rated -40*C to +125'C 

• CMOS logic operational from 2.5 - 20V 

- ft - 5 MHz @ 2A available on NPN transistor 


HV-200, HV-500 High Voltage ASIC Technology 

Process Features: 

- 4jj dielectrically isolated bipolar process 

- Operating voltage 5 to 250V (HV-200) 

- Operating voltage 5 to 500V (HV-500) 

- NPN & PNP 200V transistors available (HV-200) 

- NPN & PNP 500V transistors available (HV-500) 

- Resistors, zener, capacitors, available 

- > 300V SCR (HV-200) available 

- > 580V SCR (HV-500) available 

- Process rated -40'C to +125'C 

- ft > 300 MHz low voltage PNP & NPN 

- ft > 1 MHz high voltage NPN 

- ft > 100 KHz high voltage PNP 


Applications: 

Power Supplies: 

- High voltage DC to DC converters 

- Distributed supply 

- Switching regulators 

- High voltage power amplifiers 

- Flyback regulators/converters 
-UPS power supplies 

- AC to DC converters 


Motion Control: 

- High voltage motor controllers 

- DC brush permanent 
magnet motors 

- DC brushless motors 

- Voice coils 

- Switched reluctance 

- AC motor controllers 


Power Interface: 

- Mosfet/IGBT drivers 

- Solid state relays 

- Solenoid actuators 

- SLIC(Subscriber Line Interface Circuits) 

- High voltage switches 

- Power factor controllers 

- Electronic ballasts 

- HVAC controllers 

- Electric vehicles 
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FAX: 317 843 5191 
Giesting & Associates 
370 Ridgepoint Dr. 
Carmel, IN 46032 
TEL: (317) 844-5222 
FAX: 317 844 5861 


IOWA 

Advanced Technical Sales 
Inc. 

375 Collins Road, NE 
Cedar Rapids, IA 52402 
TEL: (319) 393-8280 
FAX: 319 393 7258 
Oasis Sales 
Suite 203 

4905 Lakeside Dr., NE 
Cedar Rapids, IA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 


KANSAS 

Advanced Technical Sales, 
Inc. 

Suite 8 

601 North Mur-Len 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 


KENTUCKY 
Giesting & Associates 
212 Grayhawk Court 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 


MARYLAND 
New Era Sales, Inc. 

678 Ritchie Highway 
Severna Park, MD 21146 
TEL: (410)544-4100 
FAX: 410 544-6092 


MASSACHUSETTS 
Harris Semiconductor 

* Suite 240 
3 Burlington Woods 
Burlington, MA 01803 
TEL: (617)221-1850 
FAX: 617 221 1866 
Advanced Tech Sales 
Suite 102 
348 Park Street 
Park Place West 
N. Reading, MA 01864 
TEL: (508) 664-0888 
FAX: 508 664 5503 


MICHIGAN 

Harris Semiconductor 
* Suite 460 
27777 Franklin Rd. 
Southfield. Ml 48034 
TEL: (313) 746-0800 
FAX: 313 746 0516 
Giesting & Associates 
Suite 113 

34441 Eight Mile Rd. 
Livonia, Ml 48152 
TEL: (313)478-8106 
FAX: 313 477 6908 
6898 Curtis Dr. 

Coloma, Ml 49038 
TEL: 616-468-4200 
FAX: 616 468 6511 
1279 Skyhills N.E. 
Comstock Park, Ml 49321 
TEL: (616) 784-9437 
FAX: 616 784 9438 


MINNESOTA 
Oasis Sales 
Suite 210 

7805 Telegraph Road 
Bloomington, MN 55438 
TEL: (612)941-1917 
FAX: 612 941 5701 


MISSOURI 

Advanced Technical Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 


NEW JERSEY 
Harris Semiconductor 
* Suite 210 North 
6000 Midlantic Drive 
Mt. Laurel, NJ 08054 
TEL: (609) 727-1909 
FAX: 609 727 9099 
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North American Sales Offices and Representatives (Continued) 


Harris Semiconductor 
724 Route 202 
P.O. Box 591 M/S 13 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 
Tritek Sales, Inc. 

Suite 410 
One Cherry Hill 
Cherry Hill, NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 

NEW MEXICO 

Compass Mktg. & Sales, Inc. 
Suite 109 

4100 0suna Rd., NE 
Albuquerque, NM 87109 
TEL: (505) 344-9990 
FAX: 505 345 4848 

NEW YORK 
Harris Semiconductor 
Hampton Business Centor 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 
FAX: 914 298 0425 
Foster & Wager, Inc. 

69 Governeurs Lano 
Endicott, NY 13760 
TEL: (607) 748-5963 
FAX: 607 748 5965 

42 Redspire Way 
East Amherst, NY 14051 
TEL: (716) 688-7864 
FAX: 716 688-7864 
2511 Browncroft Blvd. 
Rochester, NY 14625 
TEL: (716) 385-7744 
FAX: 716 586 1359 


7696 Mountain Ash 
Liverpool, NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 
Trionic Associates, Inc. 
320 Northern Blvd. 

Great Neck, NY 11021 
TEL: (516)466-2300 
FAX: 516 466 2319 

Harris Microwave 
Semiconductor Products 
KLM Garner 
46 Clinton St. 

P.O. Box C 
Clark Mills, NY 13321 
TEL: (315) 853-6126 
FAX: 315 853 3011 
111 Marsh Rd. 

Plttsford, NY 14534 
TEL: (716)381-8350 
FAX: 716 385 2103 

NORTH CAROLINA 
Harris Semiconductor 
4020 Stirrup Crook Dr. 
Building 2A. MS/2T08 
Durham, NC 27703 
TEL: (919) 549-3600 
FAX: 919 549 3660 
Now Era Sales 
Sulto 203 
1110 Navajo Dr. 

Ralolgh, NC 27609 
TEL: (919) 878-0400 
FAX: 919 878 8514 

OHIO 

Glestlng & Associates 

P.O. Box 39398 
2854 Bluo Rock Rd. 
Cincinnati, OH 45239 
TEL: (513) 385-1105 
FAX: 513 385 5069 


Suite 521 

26250 Euclid Avenue 
Cleveland, OH 44132 
TEL: 216-261-9705 
FAX: 216 261 5624 
2159 Riverhill Rd. 

Columbus, OH 43221 
TEL: 614-459-4800 
FAX: 614 459 4801 

OKLAHOMA 
Nova Marketing 

Suite 1339 

8125D East 51st Street 
Tulsa, OK 74145 
TEL: (800) 826-8557 
TEL: (918) 660-5105 
FAX: 918 665 3815 

OREGON 

Northwest Marketing Assoc. 

Suite 330 

6975 SW Sandburg Road 
Portland, OR 97223 
TEL: (503) 620-0441 
FAX: 503 684 2541 

PENNSYLVANIA 
Glestlng & Associates 
471 Walnut Stroot 
Pittsburgh, PA 15238 
TEL (412) 828-3553 
FAX: 412 828 6160 

TEXAS ~~ ~.' 

Harris Semiconductor 
* Suite 115 
17000 Dallas Parkway 
Dallas, TX 75248 
TEL: 214-733-0800 
FAX: 214 733 0819 


Nova Marketing 
Suite 174 
8350 Meadow Rd. 

Dallas, TX 75231 
TEL: (214) 750-6082 
FAX: 214 750 6068 
Suite 180 

8310 Capitol of Texas Hwy. 
Austin, TX 78731 
TEL: (512) 343-2321 
FAX: 512 343-2487 
Suite 206 

9207 Country Creek Rd. 
Houston, TX 77036 
TEL: (713) 988-6082 
FAX: 713 774 1014 

UTAH 

Compass Marketing & Sales 
4001 South 700 East 
Suite 500 

Salt Lake City, UT 84107 
TEI: (801) 264-6606 
FAX: 801 264 6601 

WASHINGTON 
Northwest Marketing Assoc. 

Suito 330N 
12835 Bel-Red Road 
Bollevue, WA 98005 
TEL: (206) 455-5846 
FAX: 206 451 1130 

WISCONSIN 
Oasis Sales 
1305 N. Barker Rd. 

Brookfield, Wl 53005 
TEL: (414) 782-6660 
FAX: 414 782 7921 


•Field Application Assistance Available 


North American Authorized Distributors 



CORPORATE OFFICES 

EMC (Electronics Mktg Corp) 

Hall-Mark Electronics 

Newark Electronics, Inc. 

Arrow/Schweber 

1150 West Third Avenue 

11333 Pagemill Rd. 

4801 N. Ravenswood 

25 Hub Dr. 

Columbus, OH 43212 

P.O. Box 222035 

Chicago, IL 60640 

Melville, NY 11747 

TEL: (614) 299-4161 

Dallas, TX 75243 

TEL: (312) 784-5100 

TEL: (516) 391-1300 

FAX: 614 299 4121 

TEL: (214) 343-5000 

FAX: 312 784 5100X3107 

FAX: 516 391 1644 

Falcon Electronics 

FAX: 214 343 5988 

Wyle Laboratories 

Almac Electronics Corp. 

5 Higgins Dr. 

Hamilton/Avnet 

(Commercial & Military) 

14360 S.E. Eastgate Way 

Milford, CT 06460 

10950 W. Washington Blvd. 

3000 Bowers Avenue 

Bollovue, WA 98007 

TEL: (203) 878-5272 

Culver City, CA 90230 

Santa Clara, CA 95051 

TEL: (206) 643-9992 

FAX: 203 877 2010 

TEL: (310) 558-2000 

TEL: (408) 727-2500 

FAX: 206 643 9709 

Gerber Electronics, Inc. 

FAX: 310 5582809 (Mil) 

FAX: 408 727 5896 

Anthom 

128 Carnegie Row 

FAX: 310 558 2076 (Com) 

Obsolete Products 

1160 Rlddorpark Dr. 

Norwood, MA 02062 

ITT Multicomponents 

Snn Joso, CA 95131 

TEL: (617) 769-6000 

300 North Rivermede Rd. 

Rochester Electronic 

TEL: (408) 453-1200 

FAX: 617 766 8931 

Concord, Ontario 

10 Malcom Hoyt Drive 

FAX: 408 441 4500 

Canada L4K 2Z4 

Newburyport. MA 01950 



TEL: (416) 798-4884 

FAX: 416 798 4889 

TEL: (508) 462-9332 

FAX: 508 462 9512 
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North American Authorized Distributors 


July 1992 


ALABAMA 

Arrow/Schweber 

Huntsville 

TEL: (205) 837-6955 

Hall-Mark 

Huntsville 

TEL: (205) 837-8700 

Hamllton/Avnet 

Huntsville 

TEL: (205) 837-7210 


ARIZONA 

Anthem 

Tempo 

TEL: (602) 966-6600 

Arrow/Schweber 

Tempo 

TEL: (602) 431-0030 

Hall-Mark 

Phoenix 

TEL (602) 437-1200 

Hamllton/Avnet 

Chandler 

TEL: (602) 961-6411 

Wyle Laboratories 

Phoenix 

TEL: (602) 437-2088 


CALIFORNIA 

Anthem 

Chatsworth 
TEL: (818)700-1000 

E. Irvine 

TEL: (714) 768-4444 
Rocklin 

TEL: (916) 624-9744 
San Diego 
TEL: (619) 453-9005 
San Jose 

TEL: (408) 452-2287 
Arrow/Schweber 
Calabasas 
TEL:(818) 880-9686 
Irvine 

TEL: (714) 454-4372 
San Diego 
TEL: (619) 565-4800 
San Jose 

TEL: (408) 441-9700 
TEL: (408) 432-7171 

Hall-Mark 

Chatsworth 

TEL: (818) 773-4500 

Rocklin 

TEL: (916) 624-9781 
San Diego 
TEL: (619) 268-1201 
San Jose 

TEL: (408) 432-4000 
Irvine 

TEL: (714) 727-6000 


Hamllton/Avnet 
Costa Mesa 
TEL: (714)641-6111 
Costa Mesa 
TEL: (714)641-4100 

Gardena 

TEL: (310) 217-2046 
Culver City 
TEL: (310) 558-2000 
Roseville 

TEL: (916)781-6614 

San Diego 

TEL: (619) 571-7525 

Sunnyvale 

TEL: (408) 743-3300 

Woodland Hills 

TEL: (818) 700-6545 

Wyle Laboratories 

Calabasas 

TEL: (818) 880-9000 

Irvine 

TEL: (714) 863-9953 
Rancho Cordova 
TEL: (916) 638-5282 

San Diego 
TEL: (619) 565-9171 
Santa Clara 
TEL: (408) 727-2500 


CANADA 

Arrow/Schweber 

Burnaby, British Columbia 
TEL: (604) 421-2333 
Dorval, Quebec 
TEL: (514) 421-7411 
Nepan, Ontario 
TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (416) 670-7769 
Hamllton/Avnet 
Burnaby, B.C. 

TEL: (604) 420-4101 
Mississaugua, Ontario 
TEL: (416) 564-6060 
Nepean, Ontario 
TEL: (613) 727-7501 
St. Laurent, Quebec 
TEL: (514) 335-1000 
ITT Multicomponents 
Vancouver 
TEL: (604) 421-6222 
Calgary, Alberta 
TEL: (403) 273-2780 
Concord, Ontario 
TEL: (416) 798-4884 
Edmonton, Alberta 
TEL: (800) 332-8387 
V. St. Laurent, Quebec 
TEL: (514) 335-7697 
Nepean, Ontario 
TEL: (613) 596-6980 
Winnipeg, Manitoba 
TEL: (204) 786-8401 


COLORADO 

ILLINOIS 

Anthem 

Anthem 

Englewood 

Schaumburg 

TEL: (303) 790-4500 

TEL: (708) 884-0200 

Arrow/Schweber 

Arrow/Schweber 

Englewood 

Itasca 

TEL: (303) 799-0258 

TEL: (708) 250-0500 

Hall-Mark 

Hall-Mark 

Englewood 

Wood Dale 

TEL: (303) 790-1662 

TEL: (312) 860-3800 

Hamllton/Avnet 

Hamllton/Avnet 

Englewood 

Bensenville 

TEL: (303) 799-7800 

TEL: (708) 860-8566 

Colorado Springs 

Newark 

TEL: (719) 637-0055 

Chicago 

Wyle Laboratories 
Thornton 

TEL: (312) 784-5100 

TEL: (303) 457-9953 

INDIANA 

Arrow/Schweber 


CONNECTICUT 

Anthem 

Waterbury 

TEL: (203) 575-1575 

Arrow/Schweber 

Wallingford 

TEL: (203) 265-7741 

Falcon 

Milford 

TEL: (203) 878-5272 

Hall-Mark 

Cheshire 

TEL: (203) 271-2844 

Hamllton/Avnet 

Danbuiy 

TEL: (203)743-9799 

FLORIDA 
Arrow/Schweber 
Deerfield Beach 
TEL: (305) 429-8200 
Lake Mary 
TEL: (407) 333-9300 
Hall Mark 
Casselberry 
TEL: (407) 830-5855 
Largo 


Indianapolis 
TEL: (317) 299-2071 
Hall-Mark 
Indianapolis 
TEL: (317) 872-8875 
Hamllton/Avnet 
Carmel 

TEL: (317) 844-9333 


IOWA 

Arrow/Schweber 
Cedar Rapids 
TEL: (319) 395-7230 
Hamllton/Avnet 
Cedar Rapids 
TEL: (319) 362-4757 

KANSAS 

Arrow/Schweber 

Lenexia 

TEL: (913)541-9542 

Hall-Mark 

Lenexa 

TEL: (913) 888-4747 

Hamllton/Avnet 

Lenexa 

TEL: (913) 541-7924 


(813)541-7440 

KENTUCKY 

Pompano Beach 

Hamllton/Avnet 

TEL: (305) 971-9280 

Lexington 

Hamllton/Avnet 

Ft Lauderdale 

TEL: (606) 288-4911 

TEL: (305) 733-6300 

MARYLAND 

St. Petersburg 

Anthem 

TEL: (813) 573-3930 

Columbia 

Winter Park 

TEL: (410) 995-6640 

TEL: (407) 657-9018 

Arrow/Schweber 

Columbia 

GEORGIA 

TEL: (410) 596-7800 

Arrow/Schweber 

Falcon 

Duluth 

Baltimore 

TEL: (404)497-1300 

TEL: (410) 247-5800 

Hall-Mark 

Hall-Mark 

Duluth 

Columbia 

TEL: (404) 623-4400 

TEL: (410)988-9800 

Hamllton/Avnet 

Hamllton/Avnet 

Duluth 

Columbia 

TEL: (404) 623-5475 

TEL: (410) 995-3528 




North American Authorized Distributors (Continued) 
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MASSACHUSETTS 

Anthem 

Wilmington 

TEL: (508) 657-5170 

Arrow/Schweber 

Wilmington 

TEL: (508) 658-0900 

Gerber 

Norwood 

TEL: (617) 769-6000 

Hall-Mark 

Billerica 

TEL: (508) 667-0902 

Hamilton/Avnet 

Peabody 

TEL: (508) 531-7430 

MICHIGAN 

Arrow/Schweber 

Livonia 

TEL: (313) 462-2290 

Hall-Mark 

Livonia 

TEL: (313) 462-1205 

Hamilton/Avnet 

Novi 

TEL: (313) 347-4270 
Grandville 

TEL: (616)531-0345 

MINNESOTA 
Anthem 
Eden Prairie 
TEL: (612) 944-5454 
Arrow/Schweber 
Eden Prarie 
TEL: (612) 941-5280 
Hall-Mark 
Bloomington 
TEL: (612) 941-2600 
Hamilton/Avnet 
Minnetonka 
TEL: (612) 932-0600 

MISSOURI 
Arrow/Schweber 
St. Louis 

TEL: (314) 567-6888 

Hall-Mark 
Earth City 

TEL: (314) 291-5350 
Hamilton/Avnet 
Chesterfield 
TEL: (314) 537-1600 

NEW HAMPSHIRE 
Hamilton/Avnet 
Manchostor 
TEL: (603) 624-9400 

NEW JERSEY 
Anthom 
Plnobrook 

TEL: (201)277-7960 

Arrow/Schweber 

Marlton 

TEL: (609) 596-8000 


Pinebrook 

Highland Heights 

Hamilton/Avnet 

TEL: (201) 227-7880 

TEL: (216)442-3441 

Austin 

Hall-Mark 

Hall-Mark 

TEL: (512) 832-4306 

Parsippany 

Worthington 

Dallas 

TEL: (201) 515-3000 

TEL: (614) 888-3313 

TEL: (214) 404-9906 

Moorestown 

Solon 

Stafford 

TEL: (609)235-1900 

TEL: (216)349-4632 

TEL: (713) 274-9336 

Hamilton/Avnet 

Hamilton/Avnet 

Wyle Laboratories 

Cherry Hill 

Dayton 

Austin 

TEL: (609) 424-0100 

TEL: (513) 439-6700 

TEL: (512) 345-8853 

Parsippany 

TEL: (513) 439-6721 

Houston 

TEL: (201) 515-5300 

Columbus 

TEL: (713) 879-9953 


_ TEL: (614) 882-7389 

Richardson 

NEW MEXICO 

Solon 

TEL: (214) 235-9953 

Hamilton/Avnet 

Albuquerquo 

TEL: (216)349-5100 

_ UTAH 

TEL: (505) 765-1500 

OKLAHOMA 

Anthom 


— Arrow/Schweber 

Salt Lako City 


NEW YORK 
Anthom 

Com mack 

TEL: (516) 064-6600 

Falcon 

Hauppaugo 

TEL: (516) 724-0980 

Arrow/Schweber 

Hauppaugo 

TEL: (510) 231-1000 

Rochoslor 

TEL: (716) 427-0300 

Hall-Mark 

Falrport 

TEL: (716) 425-3300 

Ronkonkoma 

TEL: (510)737-0600 

Hamilton/Avnet 

Syracuso 

TEL: (315) 434-2426 
Hauppaugo 
TEL: (516)434-7490 
Rochostor 

TEL: (716)475-9130 
Westbury 

TEL: (516) 997-6868 

NORTH CAROLINA 
Arrow/Schweber 
Raleigh 

TEL: (919)876-3132 

EMC 

Charlotte 

(704) 394-6195 

Hall-Mark 

Raleigh 

TEL: (919)878-0712 

Hamilton/Avnet 

Raleigh 

TEL: (919)878-0819 

OHIO 

Arrow/Schweber 

Solon 

TEL: (216)248-3990 

Centerville 

TEL: (513) 435-5563 

EMC 

Columbus 

TEL: (614) 299-4161 


Tulsa 

TEL: (918) 252-7537 

Hall-Mark 

Tulsa 

TEL: (918) 254-6110 

Hamilton/Avnet 

Tulsa 

TEL: (918) 252-7297 

OREGON ~ 

Alma c/Arrow 
Beaverton 

TEL: (503) 629-8090 

Anthem 

Beaverton 

TEL: (503) 643-1114 
Hamilton/Avnet 
Beaverton 
(503) 627-0201 
Wyie Laboratories 
Beaverton 

TEL: (503) 643-7900 

PENNSYLVANIA 

Anthem 

Horsham 

TEL: (215) 443-5150 

Arrow/Schweber 

Pittsburgh 

TEL: (412) 963-6807 

Hamilton/Avnet 

Pittsburgh 

TEL: (412)772-1881 

TEXAS 

Arrow/Schweber 

Austin 

TEL: (512) 835-4180 
Dallas 

TEL: (214) 380-6464 
Houston 

TEL: (713) 530-4700 

Hall-Mark 

Austin 

TEL: (512) 258-8848 
Dallas 

TEL: (214) 343-5000 
TEL: (214) 553-4300 
Houston 

TEL: (713)781-6100 


TEL: (801)973-8555 
Arrow/Schweber 
Salt Lake City 
TEL: (801)973-6913 
Hamilton/Avnet 
Salt Lake City 
TEL: (801)266-2022 
Wylo Laboratories 
Wost Valley 
TEL: (801) 974-9953 

WASHINGTON 

Almac/Arrow 

Bollevue 

TEL: (206) 643-9992 
Spokane 

TEL: (509) 924-9500 

Anthem 

Bothell 

TEL: (206) 483-1700 

Hall-Mark 

Seattle 

TEL: (206) 547-0415 
TEL: 1-800-548-3976 
FAX: 206 632 4814 
Hamilton/Avnet 
Redmond 

TEL: (206) 881-6697 

Wyle Laboratories 
Redmond 

TEL: (206) 881-1150 

WISCONSIN 

Arrow/Schweber 

Brookfield 

TEL: (414)792-0150 

Hall-Mark 

New Berlin 

TEL: (414) 797-7844 

Hamilton/Avnet 

Waukesha 

TEL: (414) 784-4518 

South American 
Authorized Distributor 
Graftec Electronic Sales Inc. 
One Boca Place, Suite 305 East 
2255 Glades Road 
Boca Raton, Florida 33431 
TEL: (407) 994-0933 
FAX: 407 994-5518 
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European Sales Offices and Representatives 


European Sales Headquarters 
Harris Semiconductor 
Mercure Center 
Ruedela Fusee, 100 
1130 Brussels, Belgium 
TEL: 32 2 246 21 11 
FAX: 32 2 246 22 05 
FAX: 32 2 246 22 06 
TLX: 61566 

AUSTRIA 

Transistor 

Vertriebsgesellschaft mbH 
& Co KG 

Auhofstrasse 41A 
A -1130 Vienna 
TEL: 43 222 82 94 01 0 
FAX: 43 222 82 64 40 
TWX: 133738 

FINLAND 
Teknokit OY 

Reinkkalan Kartano 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 

FRANCE 

* Harris Semiconducteurs SARL 
2-4, Avenue de I'Europe 
78140 Velizy 

TEL: 33 1 34 65 40 80 (Dist) 
TEL: 33 1 34 65 40 27 (Sales) 
FAX: 33 1 39 64 054 
TLX: 697060 

Unlrep 

Z. I. De La Bonde IBIS 
Rue Marcel Paul 
R-91300 MASSY 
TEL: 33 1 69 20 03 64 
FAX: 33 1 69 20 00 61 

GERMANY 

* Harris Semiconductor 
GmbH 

Putzbrunnerstrasse 69 
8000 Muenchen 83 
TEL: 49 89 63813 0 
FAX: 49 89 6376201 
TLX:529051 

Harris Semiconductor 
GmbH 

Kieler strasse 55 - 59 
2085 Quickborn 
TEL: 49 4106 5002 04 
FAX: 49 4106 68850 
TLX: 211582 
Harris Semiconductor 
GmbH 

Wegener Strasse, 5/1 
7032 Sindelfingen 
TEL: 49 7031 873 469 
FAX: 49 7031 873 849 
TLX:7265431 

Ecker Michelstadt GmbH 

Koningsberger Strasse, 2 
D - 6120 Michelstadt 
TEL: 49 6061 2233 
FAX: 49 6061 5039 
TWX: 4191630 


Erwin W. Hlldebrandt 

Nieresch 32 

D - 4405 Nottuln-Darup 

TEL: 492502 6065 

FAX: 49 2502 1889 

TWX: 892565 

Fink Handelvertretung 

Margreider Platz 

Laurinweg 1 

D - 8012 Ottobrunn Bei 

Munchen 

TEL: 49 89 6097 004 
FAX: 49 89 6098 170 
TWX: 529298 


ISRAEL 

Aviv Electronics Ltd 
P.O. Box 58175 
5, Arad Street 
Ramat Hahayal 
IS -Tel Aviv 61581 
TEL: 972 3 544 7262 
FAX: 972 3 544 7650 
TWX: 33572 


ITALY 

* Harris SRL 

Viale FulvioTesti, 126 
20092 Cinisello Balsamo 
TEL: 39 2 262 07 61 

(Disti & OEM ROSE) 
TEL: 39 2 240 95 01 
(Disti & OEM Italy) 

FAX: 39 2 248 66 20 

39 2 262 22 158 (ROSE) 
TWX: 324019 


PORTUGAL 

Cristalonlca Componentes 
De Radio E Televisao Lda 

Rua Bemardim Ribeiro, 25 
P -1100 Lisbon 
TEL: 351 13 53 46 31 
FAX: 351 13 56 17 55 
TWX: 64119 


SPAIN 
Elcos S. A. 

Loeches 1-3 
SP - 28008 Madrid 
TEL: 34 1 54175 10 
FAX: 34 1 541 75 11 


SWEDEN 

Martinsson Electronlk AB 
Instrumentvagen 15 
P.O. Box 9060 
S - 126 09 Haegersten 
TEL: 46 8 744 03 00 
FAX: 46 8 744 34 03 
TWX: 13077 


SWITZERLAND 
BASIXfur Elektronlk AG 
Hardturmstrasse 181 
Postfach 
CH - 8010 Zurich 
TEL: 41 1 27611 11 
FAX: 41 1 276 12 34 
TWX: 822966 


TURKEY 
EMPA AS 

Elektronik Mamulleri 
Pazarlama AS 
Besyol Londra Asfalti 
34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 
FAX: 90 1 598 5353 
TWX: 21137 


UNITED KINGDOM 
* Harris Semiconductor Ltd 

Riverside Way 
Camberley 
Surrey GU15 3YQ 
TEL: 44 276 686 886 
FAX: 44 276 682 323 
Laser Electronics 
Ballynamoney 
Greenore 
Co. Louth, Ireland 
TEL: 353 4273165 
FAX: 353 4273518 
TWX: 43679 


AUSTRIA 

Transistor 

Vertriebsgesellschaft mbH 
& Co KG 

Auhofstrasse 41A 
A -1130 Vienna 
TEL: 43 222 82 94 01 0 
FAX: 43 222 82 64 40 
TWX: 133738 


BELGIUM 
Diode Belgium 
Keiberg II 

Minervastraat, 14/B2 
B-1930 Zaventem 
TEL: 32 2 725 45 11 
FAX: 32 2 725 46 60 
* Inelco Components & 
Networks Company SA/NV 
Avenue des Croix de Guerre 94 
B -1120 Brussels 
TEL: 32 2 244 28 11 
FAX: 32 2 216 46 06 
TWX: 64475 


DENMARK 
Ditz Schweitzer A/S 

Vallensbaekvej 41 
Postboks 5 
DK - 2605 Brondby 
TEL: 45 42 45 30 44 
FAX: 45 42 45 92 06 
TWX: 33257 


S.M.D. 

182, Hall Lane 
Aspull, Wigan 
Lancs WN2 2SS 
TEL: 44 942 54867 
FAX: 44 942 525317 
Stuart Electronics Ltd. 
Phoenix House 
Bothwell Road 
Castlehill, Carluke 
Lanarkshire ML8 5UF 
TEL: 44 555 51566 
FAX: 44 555 51562 
TWX: 777404 


YUGOSLAVIA 

Avtotehna 

P.O. Box 593 
Celovska 175 
YU - 61000 Ljubljana 
TEL: 38 61 552 341 
FAX: 38 61 191 112 
TWX: 31639 


FINLAND 

Yleiselektronilkka OY 
Telercas 

P.O. Box 63 
Luomannotko, 6 
SF - 02201 Espoo 
TEL: 358 0 452 16 22 
FAX: 358 0 452 33 37 


FRANCE 

* Almex 

48 rue de I'Aubepine 
Zone Industrielle 
D'Antony-BP 102 
F- 92160 Antony 
TEL: 33 1 40 96 54 00 
FAX: 33 1 46 66 6028 
TWX: 250067 

* CCI Electronique 

5 Rue Marcelin Berthelot 
Zone Industrielle D'Antony 
BP 92 

F - 92164 Antony Cedex 
TEL: 33 1 46 66 21 82 
FAX: 33 1 40 96 92 26 
TWX: 203881 

* Avnet RTF 

81 Rue Pierre Semard 
F - 92320 Chatillon Sous 
Bagneux 

TEL: 33 1 49 65 27 00 
FAX: 33 1 49 65 27 38 
TWX: 632247 


•Field Application Assistance Available 


European Authorized Distributors 





European Authorized Distributors (Continued) 


* Tekelec Airtronic 

Cite Des Bruyeres 
Rue Carle Vernet 
F -92310 Sevres 
TEL: 33 1 46 23 24 25 
FAX: 33 1 45 07 21 91 
TWX: 634018 
Harris Semiconductor 
Chip Distributors 
Hybritech CM (HCM) 

7, Avenue Juliot Curie 
F -17027 LA Rochelle Cedex 
TEL: 33 46 45 12 70 
FAX: 33 46 45 04 44 
TWX: 793034 
Edgetek 

Zai De Courtaboeuf 
Avenue Des Andes 
91952 Les Ulis Cedex 
TEL: 33 1 64 46 06 50 
FAX: 33 1 69 28 43 96 
TWX: 600333 
Eltek Semiconductours 
Z. A. De La Tuilerie 
B. P. 1077 

78204 Mantes-La-Jolio 
TEI: 33 1 34 771616 
FAX: 33 1 34 77 95 79 
TWX: 699737 


GERMANY 

Alfred Neye Enatechnik 
GmbH 

Schillerstrasse 14 
D - 2085 Quickborn 
TEL: 49 4106 61 20 
FAX: 49 4106 61 22 68 
TWX: 213590 
Bit-Electronic AG 
Dingolfinger Strasse 6 
Postfach 800245 
D - 8000 Muenchen 80 
TEL: 49 89 41 80 07 0 
FAX: 49 89 41 80 07 20 
TWX: 5212931 
ECS Hilmar Frehsdorf 
GmbH 

Electronic Components 
Service 

Carl-Zeiss Strasse 3 
D - 2085 Quickborn 
TEL: 49 4106 70050 
FAX: 49 4106 700537 
TWX: 213693 
Indeg Industrie Elektronik 
GmbH 

Postfach 1563 
Emil Kommerling Str. 5 
D - 6780 Pirmasens 
TEL: 49 6331 94 065 
FAX: 49 6331 94 064 
TWX: 452269 
Jermyn GmbH 
IM Dachsstueck 9 
D - 6250 Limburg 4 
TEL: 49 6431 508 0 
FAX: 49 6431 508 289 
TLX: 415257 0 


Sasco GmbH 

Hermann-Oberth Strasse 16 
D - 8011 Putzbrunn- 
Bei-Muenchen 
TEL: 49 89 46 110 
FAX: 49 89 46 11 270 
TWX: 529504 
Spoerle Electronic KG 
Max-Planck Strasse 1-3 
D - 6072 Dreieich 
1 - Bei-Frankfurt 
TEL: 49 6103 30 48 
FAX: 49 6103 30 42 01 
TWX: 417972 


GREECE 
Semlcon Co. 

104 Aeolou Street 
GR- 10564 Athens 
TEL: 30 1 32 53 626 
FAX: 30 1 321 60 63 
TWX: 216684 


ISRAEL 

Aviv Eloctronlcs Ltd 
P.O. Box 24190 
5, Arad Stroot 
Ramal Hahayal 
IS - Tol-Aviv 69710 
TEL: 972 3 544 7262 
FAX: 972 3 544 7650 
TWX: 33572 


ITALY 

Eurolottronica SpA 

Via Enrico Fermi, 8 
I - 20090 Assago (Ml) 

TEL: 39 2 488 00 22 
FAX: 39 2 488 02 75 

EBV EloktronikSRL 
Via Frova, 34 

F-20092 Cinisello Balsamo 
(Ml) 

TEL: 39 2 660.17111 
FAX: 39 2 660.17020 
Last Elettronica SpA 
Viale Fulvio Testi 280 
I-20126 Milano 
TEL: 39 2 66 10 13 70 
FAX: 39 2 66 1013 85 
TWX: 352040 
Silverstar Ltd. 

Viale Fulvio Testi 280 
1-20126 Milano 
TEL: 39 2 66 12 51 
FAX: 39 2 66 10 13 59 
TWX: 332189 


NETHERLANDS 
* Auriema Nederland BV 

Doornakkersweg, 26 
NL - 5642 MP Eindhoven 
TEL: 31 40 81 65 65 
FAX: 31 40 81 18 15 
TWX: 51992 
Diode Components BV 
Coltbaan 17 

NL - 3439 NG Nieuwegein 
TEL: 31 3402 3 59 24 
FAX: 31 3402 9 12 34 


NORWAY 

Hans H. Schive A/S 

Undelstadlia 27 
Postboks 185 
N -1371 Asker 
TEL: 47 2 900 900 
FAX: 47 2 904 484 
TWX: 19124 


PORTUGAL 

Cristalonlca 

Componontos De Radio E 
Televisao, Lda 

Rua Bernardim Ribeiro, 25 
P -1100 Lisbon 
TEL: 351 13 53 46 31 
FAX: 351 13 56 17 55 
TWX: 64119 


SPAIN 

Amitron S.A. 

Avenida Valladolid 47D BAJ0 
SP - 28008 Madrid 
TEL: 34 1 542 09 06 
TEL: 34 1 547 93 13 
FAX: 34 1 248 79 58 
TWX: 45550 
EBV Eiekronik S.A. 
Salvatierra 4 
SP - 28034 Madrid 
TEL: 34 1 358 18 35 
FAX: 34 1 729 37 52 
TWX: 23382 


SWEDEN 

Martinsson Elektronik AB 

Instrumentvaegen 15 
Box 9060 

S - 126 09 Hagersten 
TEL: 46 8 744 03 00 
FAX: 46 8 774 34 03 
TWX: 13077 


SWITZERLAND 
BASiX fur Elektronik AG 

Hardturmstrasse 181 
Postfach 
CH - 8010 Zurich 
TEL: 41 1 276 11 11 
FAX: 41 1 276 12 34 
TWX: 822966 


TURKEY 

EMPA 

Elektronik Mamulleri 
Pazarlama AS 
Besyol Londra Asfalti 
34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 
FAX: 90 1 598 5353 
TWX: 21137 


UNITED KINGDOM 
Avnet Access Ltd 

Jubilee House 
Jubilee Road 
Letchworth 

Hertfordshire SG6 1QH 
TEL: 44 462 480888 
FAX: 44 462 682467 
TWX: 826505 


ESD Distribution Ltd 
Edinburgh Way 
Harlow 

Essex CM20 2DE 
TEL: 44 279 626777 
FAX: 44 279 441687 
TWX: 818801 
Farnell Electronic 
Components Ltd. 

Marketing & Purchasing Div. 
Armley Road, Leeds 
West Yorkshire LS12 2QQ 
TEL: 44 532 790101 
FAX: 44 532 633404 
TWX: 55147 
Jermyn Distribution 
Vestry Industrial Estate 
Sevenoaks 
Kent TN14 5EU 
TEL: 44 732 743743 
FAX: 44 732 451251 
TWX: 95142 
Macro Marketing Ltd 
Burnham Lane 
Slough, Berkshire SL1 6LN 
TEL: 44 628 604422 
FAX: 44 628 666873 
TWX: 847945 

Micromark Electronics Ltd. 
Boyn Valley Road 
Maidenhead 
Berkshire SL6 4DT 
TEL: 44 628 76176 
FAX: 44 628 783799 
TWX: 847397 
Thame Components 
Thame Park Rd. 

Thame, Oxfordshire OX9 3UQ 
TEL: 44 844 261188 
FAX: 44 844 261681 
TWX: 837917 
Harris Semiconductor 
Chip Distributors 
Die Technology Ltd. 
Corbrook Rd. 

Chadderton 
Lancashire OL9 9SD 
TEL: 44 61 626 3827 
FAX: 44 61 627 4321 
TLX: 668570 

Eltek Semiconductor Ltd. 
Nelson Rd. Industrial Estate 
Dartmouth 
Devon TQ6 9NA 
TEL: 44 803 83 4455 
FAX: 44 803 83 3011 
Rood Technology 
Test House Mill Lane 
Alton 

Hampshire GU34 2QG 
TEL: 44 420 88022 
FAX: 44 420 87259 
TLX:858456 


'Field Application Assistance 
Available 
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Asian Pacific Offices and Representatives 


NORTH ASIA 
Sales Headquarters 
JAPAN 
Harris K.K. 

Shinjuku NS Bldg. Box 6153 
2-4-1 Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163-08 
Japan 

TEL: 81-3-3345-8911 
FAX: 81-3-3345-8910 


SOUTH ASIA 
Sales Headquarters 
HONG KONG 

Harris Semiconductor H.K. 
Ltd. 

13/F Fourseas Building 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
TEL: 852-723-6339 
FAX: 852-739-8946 
TLX:78043645 

AUSTRALIA 

VSI Promark Electronics 
Pty Ltd 

16 Dickson Avenue 
Artarmon NSW 2064 
TEL: (61)2-439-4655 
FAX: (61) 2-439-6435 


KOREA 

Harris Semiconductor YH 
RM #419-1 4TH FL. 

Korea Air Terminal Bldg. 
159-1, Sam Sung-Dong, 
Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931/4 
FAX: 82-2-551-0930 
Inhwa Company, Ltd. 

3 Fir., Suh Kang Bldg. 
#789-21, Yoksam-dong, 
Kangnam-ku, Seoul 
TEL: 822-554-7341 
FAX: 822-557-5043 


SINGAPORE 
Harris Semiconductor 
Pte Ltd. 

105 Boon Keng Road 
#01-01 Singapore 1233 
Att: Sales Office 
TEL: 65-291-0203 
FAX: 65-293-4301 
TLX: RS36460 RCASIN 

TAIWAN 

Harris Semiconductor 
Room 1103 

600 Ming Chuan East Road 
Taipei 

TEL: 886-2-716-9310 
FAX: 886-2-715-3029 
TLX: 78525174 


Asian Pacific Authorized Distributors 


AUSTRALIA 

VSI Promark Electronics 
Pty Ltd 

16 Dickson Avenue 
Artarmon, NSW 2064 
TEL: (61)2-439-4655 
FAX: (61) 2-439-6435 

HONG KONG 
Dodwell Engineering 

7/F, Cavendish Centre 
23 Yip Hing Street 
Wong Chuk Hang 
TEL: (852)555-4633 
FAX: (852) 873-0625 
Karin Electronic Supplies 
Co., Ltd. 

7F, Karin Bldg. 

166 Wai Yip Street 
Kwun Tong, Kowloon 
TEL: (852) 389-8252 
FAX: (852) 343-6479 
Means Come Ltd. 

Room 1007, Harbour Centre 
8 Hok Cheung Street 
Hung Horn, Kowloon 
TEL: (852) 334-8188 
FAX: (852) 334-8649 
Sunnice Electronics Co., Ltd. 
Flat F, 5/F, Everest Ind. Ctr. 
396 Kwun Tong Road 
Kowloon, 

TEL: (852) 790-8073 
FAX: (852) 763-5477 
Willas Co., Ltd. 

8F, Wing Tai Centre 
12 Hing Yip Street 
Kwun Tong, Kowloon 
TEL: (852)3414281 
FAX: (852) 3431229 


Electrocon Products, Ltd. 
8F, Block B 
Prosperity Centre 
77 Container Port Road 
Kwai Chung, N.T. 

TEL: (852) 481-6022 
FAX: (852) 481-5804 

JAPAN 

Hakuto Co., Ltd. 

Toranomon Sangyo Bldg. 
1-2-29, Toranomon 
Minato-ku, Tokyo 105 
TEL: 03-3225-8910 
FAX: 03-3597-8975 
Macnica inc. 

Hakusan High Tech Park 

1- 22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL: 045-939-6116 
FAX: 045-939-6117 
Jepico Corp. 

Shinjuku Daiichi Seimei Bldg. 

2- 7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 03-3348-0611 
FAX: 03-3348-0623 
Micron, Inc. 

Misuzu Bldg. 

4-27-12, Sendagaya, 
Shibuya-Ku, Tokyo 151 
TEL: 03-3796-1860 
FAX: 03-3796-1866 
Okura Electronics Co., Ltd. 
2-3-6, Ginza Chuo-ku, 

Tokyo 104 
TEL: 03-3564-6871 
FAX: 03-3564-6870 


Takachiho Kohekl Co., Ltd. 
1-2-8, Yotsuya 
Shinjuku-ku, Tokyo 160 
TEL: 03-3355-6696 
FAX: 03-3357-5034 

KOREA 

KumOh Electric Co., Ltd. 
203-1, Jangsa-Dong, 
Chongro-ku, Seoul 
TEL: 822-279-3614 
FAX: 822-272-6496 
Inhwa Company, Ltd. 

3 Fir., Suh Kang Bldg. 
#789-21, Yoksam-dong, 
Kangnam-ku, Seoul 
TEL: 822-554-7341 
FAX: 822-557-5043 

NEW ZEALAND 
Components and Instru¬ 
mentation NZ, Ltd. 

Semple Street 
Porirua, Wellington 
P.O. Box 50-548 
TEL: (64) 4-237-5632 
FAX: (64) 4-237-8392 

PHILIPPINES 
Crystalsem, Inc. 

216 Ortega Street 
San Juan, Metro 
Manila 3134 
TEL: (632) 79-05-29 
TLX: 722-22031 (IMCPH) 


SINGAPORE 

B.B.S Electronics PTE, Ltd. 

1 Genting Link 

#06-03 Perfect Indust. Bldg. 

Singapore 1334 

TEL: (65) 7488400 

FAX: (65) 7488466 

Device Electronics PTE, Ltd. 

605B MacPherson Road 

04-12 Citimac Ind. Complex 

Singapore 1336 

TEL: (65) 2886455 

FAX: (65) 2879197 

TAIWAN 

Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 
Fu Hsing South Road 
Taipei, Taiwan 
TEL: 886-2-705-7266 
FAX: 886-2-708-7901 
Acer Sertek Inc. 

3F, No. 135, Sec. 2 
Chien Kuo N. Road 
Taipei, Taiwan 
TEL: (886) 2-501-0055 
FAX: (886) 2-501-2521 
TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng 
W. Road, Taipei 
Taiwan, ROC 
TEL: (886) 2-521-9676 
FAX: (886) 2-542-6006 

THAILAND 
Grawinner Co., Ltd. 

226/227 Phahonyothin Rd. 
Phyathai, Bangkok 10400 
TEL: (662) 271-8742 
FAX: (662) 271-2494 


SEMICONDUCTOR 
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We’re Backing You Up with Products, Support, and Solutions! 


Signal Processing 

Linear 

Custom Linear 

Data Conversion 

Interface 

Analog Switches 

Multiplexers 

Filters 

DSP 

Telecom 

Power Products 

Power MOSFETs 

IGBTs 

MCTs 

Bipolar 

Transient Voltage 

Suppressors 

MOVs 

Rectifiers 

Surgectors 

ML Vs 

Intelligent Discretes 


Intelligent Power 

• Power ICs 

• Power ASICs 

• Hybrid Programmable 
Switches 

• Full-Custom High 
Voltage ICs 

Military/Aerospace Products 

• Microprocessors and 
Peripherals 

• Memories 

• Analog ICs 

• Digital ICs 

• Discrete Power 

- Bipolar 

- MOSFET 

- IGBTs 

- MOVs 

ASICs 

• Full-Custom 

• Analog Semicustom 

• Mixed-Signal 

• ASIC Design Software 


Digital 

• CMOS Microprocessors 
and Peripherals 

• CMOS Microcontrollers 

• CMOS Logic 

Rad-Hard Products 

• Microprocessors and 
Peripherals 

• Memories 

• Analog ICs 

• Digital ICs 

• Discrete Power 

- Bipolar 

- MOSFET 

• ASICs 

• ESA SCC 9000 and 
Class S Screening 

Military/Aerospace Programs 

• Strategic and Space 
Programs 

• Military ASIC Programs 
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